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VoLuME XXVI. 


THE 


WEEK IN IRON CIRCLES. 





GENERAL FEATURES. 

There is, perhaps, a somewhat greater activity in raw 
iron markets than was noted a week ago, but in general 
the condition of the iron business is far from satisfactory. 
This applies to all departments. Buying in general is slow 
and sellers are asked to make concessions which would 
not have been considered for a moment at any time in the 
preceding year. Where furnacemen yield, they are doing 
so stubbornly, by notches of roc and 15c. From the 
Western markets there are reports of some activity in local 
coke irons, and Detroit records a number of transactions. 
The holiday dullness, reports agree, has lasted longer than 
usual and the absence of live demand is beginning to tell 
on some producers who are compelled to realize. The 
reductions of stocks in the second half of 1892, which 
totaled 240,238 tons of pig iron, are still pointed to by 
makers of raw iron as evidence that the necessities of the 
country are great, and when the year’s consumption of 
9,247,217 tons is noted, being go,217 tons in excess of the 
enormous production last year, there does not appear to 
be any statistical reason for a long continuance of the 
present depression prices. As noted by the Bulletin of the 
American Iron & Steel Association, the comparatively 
small stocks held at the close of the year—506,116 tons— 
is a fact of great significance and ought to give an immediate 
check to the ruinous cutting of prices. The unsold stocks 
on hand Dec. 31 were less than 51% per cent. of the con- 
sumption of 1892, or less than a 20 days’ supply, at the rate of 
consumption last year. From Eastern markets come reports 
of a large demand in prospect for finished iron and steel, but 
sharp competition for something immediately in hand. 
The three sources of demand that are expected to mate- 
rialize later with heavy orders are elevated railways, ship- 
building and architectural work. This work is to a large 
extent under contract and orders for material are pending. 
Among Western mills there is still close figuring for work 
beyond the few weeks that present orders will last, and 
very low quotations have been made. On bar iron cut- 
ting has been the order but mills in general refuse to go 
below 1.45c. at mill. Western work that will require 
plates, angles and beams and channels is of fair volume, 
but prospective demand is far better than anything 
present. The Pittsburg situation continues very unsatis- 
factory and there appears in it something of the specu- 
lative element that was visible in the billet flurry of some 
weeks ago. ‘The present movement is decidedly bearish 
and this tendency has shown itself particularly in Besse- 
mer pig. Brokers have figured extensively in it, and the 
hammering of prices has brought them to a point at which 
Valley makers of Bessemer are offered $12.60 at furnace, 
or $13.20 Pittsburg, a price at which no Valley furnace 
can live. The steel rail situation is unchanged. The 
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latest orders given were for 5,000 tons of 65-pound rails 
by the Denver & Rio Grande, these going to the mill at 
Pueblo, Col., and for 25,000 tons from C. P. Huntington, 
to the Lackawanna Iron & Steel Co. Billets have been 
weakened by the working of the Edgar Thomson on 
billets, but on Monday rail-making was resumed. 





THE CLEVELAND OUTLOOK. 

Trade talk among iron ore men—the little that is in- 

dulged in—still bears on the apathetic attitude of the fur- 
nace interest toward the subject of iron ore requirements 
for the year beginning with May 1. Beyond a notification 
from a few selling firms to pig iron makers, that when the 
latter are ready to talk about a new ore supply, the Cleve- 
land offices referred to would be glad to quote them figures, 
there have been no negotiations. Selling firms have not 
gone to the point, yet, of exchanging views as to the size 
of the drop that shall be made from the figures at 
which last year’s large contracts were made. It is 
known that standard Bessemer hematites dropped from 
35 to 50 cents in the course of ’92 buying, and that hard 
Bessemers declined in the same time from 50 to 75 cents; 
but it would not be well to count on any quarter-dollar 
drops from the prices at which sales were made at the end 
of last season. We shall look rather for a splitting of the 
quarter in opening negotiations this year. As bearing on 
the question of Mesabi supply in ’93, it may be stated that 
the terms of a lease involving a minimum production of 
400,000 tons, the first year, have been changed so that the 
minimum has been cut in two, and there is a verbal agree- 
ment that another halving will follow, if it appears that 
200,000 tons is too much ; and if 100,000 tons shall appear 
too large a figure, that in turn may be cut in two. There 
is reason to believe that other Mesabi fee-owners will find 
it to the interest of the range to take similar steps. 
It has been a week of special demoralization 
in the markets directly supplied by Valley 
furnaces. Bessemer iron has been the particular seat of 
trouble. Some of the offers made from Pittsburg have 
made furnacemen sick at heart, and their only salvation, 
if the present tendency keeps up, is in material reductions 
in coke prices and freight rates. Furnacemen have been 
led to feel that brokers have it in their power to make 
matters very uncomfortable in times like the present. 
Offers of $12.60 valley furnace have been made, and, it 
need not be said that they were refused. In foundry and 
mill irons, transactions were light, with prices continuing 
low. There are rumors of a Connellsville coke strike, 
but they may be dismissed as groundless. 


Pig Iron, 


The outlook for the mills has not changed since 
last week. What would ordinarily be a fair 
demand is made to appear scant, in view of 
the large mill capacity that is engaged for but two or 
three weeks ahead. Buyers have never had lower quota- 
tions on bar iron and structural material. 


Finished 


Iron, etc. 
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ISPECIALLY REPORTED FOR THE IRON TRADE REVIEW.] 

There has been a fair quantity of local coke pig iron 
marketed within the week at current prices, as given else- 
where, although in a few cases these have been shaded to 
secure orders from exceptionally good buyers. There is 
still a good inquiry, and it is expected that the next week 
or ten days will develop a more active market. The con- 
tinued cold weather has interfered somewhat with the load- 
ing and shipment of iron at the furnaces. There is little 
demand for charcoal iron and prices remain unchanged. 

Bar Iron.—The market is still quiet, although there 
are some evidences of improvement over the last few 
weeks. Inquiries are beginning to come forward, and 
dealers believe they have passed through the hardest part 
of the road. They give $1.45, with Valley mills, as a bed 
rock price on a fairly good specification. It does not 
seem as if prices could go any lower. Mills still have 
considerable back business, and enough new orders are 
coming in to keep them moderately well employed. 

BILLETS AND Rops.—There is no change, and transac- 

tions are light. Prices are nominally $24 for billets and 
$32.50 for rods. 
+ Ratts AND TRACK Suppiies.—Inquiries indicate that 
there will be considerable tonnage needed for spring con- 
struction. The quotation on rails remains $30 for large 
quantities, standard sections. Track bolts, 2.65c to 2.70c; 
spikes, 2.05c to 2.10¢. 

STRUCTURAL IRoN.—Actual transactions have been of 
limited volume, though there are prospects of a fair vol- 
ume of demand within a few weeks, judging from inquiries. 
Beams and channels are quoted at mill, 1.g0c to 2c; 
universal plates, 1.g0c to 2.05c; tees, 2.20c to 2.30C; 
beams 2.15¢ to 2.25c. Pricesfrom store: Angles, 2.15¢ 
to 2.25c; tees, 2.25c to 2.35c; beams and channels, 2.35c 
to 2.500c. 

PLates, Tuses, Erc.—Mill business. is very light, and 
new orders are scarce, so that the buyer finds little trouble 
in getting concessions. The demand from boiler works is 
limited. Tank plates are quoted at 2c to 2.10c; shell steel, 
2.30Cc to 2.40c; fire box steel, 3.75c to 4c; flange steel, 
2.55C to 2.65¢. Discount on tubes, 65 per cent. 

SHEETS.—It is the dull season and the market is quiet. 
There is a fair volume of sorting-up orders, with inquiries 
for No. 30 sheet, shield iron and specifications of that 
character, outside of regular jobbers’ sizes. This will tide 
the sheet mills over until the regular season opens in the 
spring. Black sheets are unchanged at 2.85c for No. 27 
common. On galvanized sheets discounts remain at 
70 and 7% per cent. at mills, and 65 and 1o to 70 per 
cent., store. 

OLD Raizs, Scrap, Erc.—Demand continues light and 
the market is weaker. Old iron rails are unsettled at 
$17.50; old wheels, $14; old steel rails, $12 to $13; No. 
1 forge, $13.50; No. 1 mill, $10.50; turnings, $7.50; 
mixed steel, $8.50; coil steel, $13.50; leaf steel, $14.50; 
low tires, $14.50. 


GENERAL MARKET RESUME. 
ISPECIALLY REPORTED FOR THE IRON TRADE REVIEW.] 
The market has remained quiet and unchanged, 


the past week, so far as mill and foundry irons 
are concerned ; but has shown further weakness in respect 
to Bessemer pig iron. Large as the demand now is for 
this kind of iron it would seem that the output is still 
excessive and that makers are competing sharply for buy- 
ers’ favor. The ideas of large consumers of pig iron seem 
still to be at variance with those of makers, and while the 
lowest point in the history of the business has been touched, 


Pittsburg. 
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and there can be no doubt that values are practically at 
cost, buyers are not satisfied that absolute lowest has been 
reached. made 
as low as $13.25, with reports that this price is shaded. 
Forge iron is still held at $12.25 delivered, Pittsburg mill, 
but there are practically no sales ; buyers want concessions 
which makers refuse. Billets are quoted at $21.50. 
transactions are reported between Pittsburg buyers and 
Wheeling mills, involving round lots; but the supply is 
ample and there are prophecies of $21 at mill. Finishing 
mills are doing little new business and are working on old 
contracts. 


Some sales of Bessemer iron have been 


Some 


The activity mentioned in our last report has 
continued, and extended not only to Lake 
Superior but to Southern charcoal iron. Added to this 
there has been a fair business in Southern coke 
For the first time in a long while, Northern coke iron 
makers seems to be on a fair footing to compete in this 
market with their Southern neighbors, that is, on the same 
grades of metal. While Southern forge will continue 
here, the Northern makers not being able to reach the 
price, it is probable that on the higher grades of foundry 
iron a larger business will be seen from the Northern fur- 
naces than has existed for some time past. There are 
under treaty at the present time one or two large orders 
for Southern foundry iron, which will unquestionably be 
consummated within the present week. ‘The market gen- 
erally is active, and strong in some directions, the weak- 
est being seen in certain brands of Southern coke iron. 
On manufactured iron, prices went off, and one or two 
contracts were booked at very low figures at the mill. 


Detroit. 


irons. 


The feature of most interest this week is the 

increased demand. Prices are irregular, and 
while not weak, are not as strong as the volume of busi- 
ness justifies. Southern iron is relatively higher than 
Northern, and on that account considerable business lately 
enjoyed by that district has gone to Northern brands of 
softeners. Very little is doing in Lake Superior charcoal 
iron or any other higher priced specialties. 


Buffalo. 


A few orders of considerable size have been 
placed since the first of the year, but the buy- 
ing for the most part has been in small lots for early 
delivery. 


St. Louis. 


There is no change in the situation relative to 


Cincinnati. pan 
There has been 


pig iron, since last report. 
very little inquiry, and sales have been nominal during 
the past week. Standard furnaces are still endeavoring 
to hold to their prices, while others are still offering their 
iron considerably below current quotations. Visits among 
the foundries show that only in exceptional cases is there 
a falling off in work. Most of the large foundries are well 
employed and melting their usual quota of iron. As to 
the posibility of any further reduction in prices, the mak- 
ers of iron say that present values are scarcely above the 
average cost of making. If there is a further decline it 
will sharply curtail production and create a shortage. 


There is a fair amount of buying on the part of 
consumers who delayed until the beginning of 
the new year before purchasing. The buying covers all 
grades, and the movement shows confidence in present 
prices and a willingness to contract for demands during 
the next six months on basis of $9 50 for No. 2 foundry at 
furnace. ‘There is very little complaint of the part of con- 
sumers of lack of orders, and they are looking forward 
with confidence to the business of the coming year. There 
has been no change in car wheel irons, and but few sales. 
Old wheels are low, the ruling price being $14. 


Louisville. 
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9,247,217 gross tons of pig iron were consumed in 
the United States in 1892, against 8,292,458 tons in 1891, 
and 8,841,461 tons in 1890. There is certainly some- 
thing in the home market idea, our revenue reform friends 
to the contrary, notwithstanding. 





Pic iron production in the United States in 1892 was 
9,157,000 tons; in 1891, 8,279,870; in the big year, 
1890, 9,202,703. Iron ore and coke production records 
for ’92 both exceed those of the big year; pig iron fell a 
little short of the Figh tide mark. 





Great Britain has been chasing up the ‘‘ markets of 
the world” for these many years. Last year her exports 
of iron and steel were 2,740,217 gross tons, as compared 
with 3,240,146 tons in 1891 and 4,001,430 tons in 1890— 
a decrease of 19 per cent. from the exports of 1891 and 31 
per cent. from those of 1890. This is against an increase, 
in the United States, in 1892, of pig iron actually con- 
sumed, of 5 per cent. over the big year 1890 and of 11.5 
per cent. over 1891. It pays to build up and keepa home 
market. 





By what logic our Free Trade fr:ends conclude that it 
is better for the manufacturers of the United States to go 
campaigning for the ‘‘ markets of the world” and give 
Great Britain a larger slice of our home market, is past 
our comprehension. The ‘‘markets of the world” 
bought 19 per cent. less in tonnage from Great Britain 
last year than they did in 1891, and 31 per cent. less than 
they did in 1890. Isn't the United States a good market 
for the American manufacturer to keep, in view of Great 
Britain’s anxiety to get it ? 





THE statement has been made in several technical jour- 
nals recently that the Krupps have sent agents to Labrador 
to investigate the iron ore deposits of that country, in the 
expectation of getting cheaper ore than they now get from 
Spain. This is not the first time the Labrador deposits 
have been looked into; and the conclusion of investi- 
gators heretofore has been that as long as iro1 ore could be 
cheaply obtained in other fields, there was no necessity of 
seeking it between the 55th and 6oth parallels of latitude. 
The difficulties of securing these ores under the forbidding 
climatic conditions will be a barrier to the development of 
the deposits, as long as others more accessible and of 
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known richness and cheapness sustain present promises of 
abundant supply. If the Krupps are looking toward the 
new world for any considerable portion of the half million 
tons which they require, the question would naturally be 
asked why they overlook Cuba’s iron hills, with their 
unmeasured deposits of ores high in iron and low in phos- 
phorus. 


IN its current issue, the Buwll/etin of the American Iron 
and Steel Association says good-bye to the net ton, and 
does it with an alacrity that indicates Manager Swank’s 
satisfaction that his statistical statements are no longer to 
flock alone. Usage is a stronger law than resolutions, 
and the declaration of the Association, in 1865, in favor of 
the net ton is decidedly superannuated. The net ton is 
now abandoned by the Bulletin because it has learned that 
manufacturers generally prefer that it should use the gross 
ton. Accordingly, the statements of pig iron production 
in the United States, in 1892, are given in gross tons and 
the figures of ’91 are reduced to the same basis, for pur- 
poses of comparison. 

THE fuel bill of a great industry, particularly if it be in 
iron and steel, is a prodigious affair. The Cleveland 
Rolling Mill Co., for example, paid more than half as 
much last year for fuel as for all the labor, of all descrip- 
tions, represented on its pay rolls. Its consumption of 
coal and coke in 1892 was 441,261 tons, and of fuel oil, 
10,535,395 gallons, the total cost for fuel being $1, 180,000. 
The total pay rolls in the.same time were $2,235,992. 
After the thought of the great scale of operations repre: 
sented by these figures, the question occurs as to the per- 
centage of this fuel bill that might be saved by the applica- 
tion of the most approved smoke-preventing devices. The 
extensive use of fuel oil has to that extent solved the 
smoke problem; but oil is an expensive fuel, and in these 
days of close approach to costs, in iron and steel mar- 
kets, the manufacturer cannot afford to pay a premium for 
smokelessness. Fortunately, smoke prevention has been 
brought to the point at which both a diminution of the fuel 
bill and the good will of the atmospheric purity societies 
are attainable at the same time. 


Twice has it been reported within the last fortnight, 
that the Dominion Government would discontinue its dis- 
criminations against American vessels in the Welland 
canal with the opening of another season. Canadian 
vessel owners have felt that they were paying too high a 
price at the Sault canal merely to sustain the pride of the 
Ottawa administration ; and doubtless another potent con- 
tributor to the cabinet’s decision was the possibility of the 
suspension by the United States of the bonding privilege 
under which the Canadian Pacific has been carrying freight 
through ‘‘ the States.” Though the reports as to the con- 
templated action of the Dominion Government may be 
true, the truce which they foreshadow is no occasion for 
any abatement of activity in the all-United-States-deep- 
waterway from Duluth to New York. ‘The transportation 
questions on which the Ottawa and Washington govern- 
ments have been at variance for so long, will never be in 
satisfactory status as long as coercion and retaliation are 
the methods of temporary settlement. Canada aims at 
independence of our waterways, and will have attained it 
when its Sault canal is finished. There must ultimately 
be a humiliating surrender to the Dominion Government’s 
terms if a deep-water route on this side of the line, from 
the head of the Lakes to the ocean, is not provided against 
the day of Canada’s independence of our waterways. It 
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is folly to talk of annexation as a solvent of the waterway 
problem. Annexation will net come in the lifetime of 
this generation, if ever, and its shadow, reciprocity, is 
scarcely more of a possibility. Ontario would test the 
assimilative capacity of the United States sufficiently ; 
Quebec would certainly put the whole. digestive economy 
in open rebellion. 





HEREAFTER The Iron Trade Review will spell the name 
ofthe new Minnesota iron range uniformly M-e-s-a-b-i. 
There is need of an effort toward uniformity, in view of 
the tendency to perpetuate a diversity of spelling, and we 
relinquish the A@esaba, which has been the usage of this 
paper from the beginning, to adopt the spelling which the 
Geological Surveys of Minnesota and of the United States 
have used for years. In its special Mesabi Range Report, 
the Minnesota Geological Survey has this note on the 
subject : 

Concerning the orthography of this name much confusion 
prevails. Nicolette’s map has it Missabay ; Whittlesey, re- 
producing (about 1866) a portion of that map, changed it to 
Mesabi ; and this form has been employed for 15 years in the 
reports of the State Geological Survey. It properly superseded 
the earlier form, because it more correctly represents the 
pronunciation of the Chippewa word, the accent of which is 
on the second syllable, while the final vowel has a vanishing 
sound, like short 7. It conforms, moreover, to the accepted 
rules for the transliteration of Indian names. To these rea- 
sons, justifying the original proposal of it by Whittlesey, may 
now be added the priority of usage for many years, as com- 
pared with such forms as Missabe, Missaba, Mesabe, and Mis- 
sabi, wnich do not deserve,on any ground whatever, to be 
perpetuated. 

The Merritts, pioneers on the Mesabi, have adopted 
the form ‘‘ Missabe ” in the name of their railroad, and 
the same form appears in the name of the Missabe 
Mountain mine ; but the name of the station on the Du- 
luth & Iron Range road has lately been changed to 
‘*Masaba.” There are indications that there is to be 
confusion worse confounded, as the range grows older, 
and Zhe /ron Trade Review accepts the claims of priority 
and correctness made by the Minnesota Geological Sur- 
vey for its ‘‘ Mesabi,” as reason sufficient for adopting 
that spelling. 





GREAT BRITAIN’S SORRY SHOWING. 

The footings of Great Britain’s iron and steel export 
tables, just made up, are by no meens flattering. The 
only consolation derived from the showing by London 
trade journals is the belief that there can be nothing worse 
and that any change must be for the better. This belief 
is based, also, on some slight increase in December exports 
over those of a year previous. 

The total exports of iron and steel from Great Britain in 
1892 were 2,740,217 grosstons. In 1891 the total was 
3,240,146 tons, and in 1890, 4,001,430 tons. Falling off 
from 1891, 19 per cent; from 1890, 31 per cent. 

To the United States, British exports of iron and steel 
were 384,788 tons in 1892 against 524,934 tons in 1890, a 
decrease of 28 per cent. Yet there are those who wish to 
present our British friends the market they have lost with 
us. 

In railway material the falling off of British export in 
1892 was 334,261 tons, or 47.6 per cent. from 1891 ; in tin 
plates, from 448,379 tons to 395,580 tons, or 11.8 per 
cent ; in cast and wrought iron from 364,903 tons to 320,- 
129 tons, or 12.3 per cent.; in bars, angles, etc., from 
217,121 tons to 172,850 tons, or 20.4 per cent.; in wire, 
from 67,516 tons to 47,461 tons, or 30 per cent; in hoops, 
sheets, plates, etc., from 157,465 tons to 141,627 tons, or 





Io per cent.; in pig iron, from 840,055 tons to 767,367 
tons, or 8.65 per cent. 





THE PIG IRON FIGURES FOR ’92. 

An advance proof of the Aulletin of the American Iron 
and Steel Association of Jan. 25, which we have just re- 
ceived, calls attention to special features of the statistics 
for 1892, from which we give the two most importart 
tables, in another column. Noting the growth of Southern 
iron production the Bulletin says : 

The steady growth of the Southern pig iron industry in 
1892 is another interesting fact that is revealed by our statis- 
tical tables. Virginia, West Virginia and Alabama especially 
made great strides in production in 1892 over previous years. 
The South, as a whole, made last year 146,007 tons more pig 
iron than in any preceding year, and its total production was 
more than one-fifth that of the whole country. Nevertheless 
Alabama must look to her laurels. In 1890 and 1891 it was 
next to Pennsylvania and Ohio as an iron producer, but in 1892 
its place was taken by Illinois, which made 949,450 gross tons 
of pig iron, against 915,296 tons by Alabama. 

Readers of Zhe /ron Trade Review will find particular 
interest in the growth of Bessemer iron production in 
the furnace districts supplied almost exclusively with Lake 
Superior Bessemer ores. There were produced in 1892, 
4,444,041 tons of Bessemer pig, against 3,888,853 in 1891, 
an increase of 15 per cent. Of the total, the States and 
districts immediately tributary to the Lake Superior region, 
namely Illinois, Wisconsin, Minnesota, Michigan, Ohio, 
and in Pennsylvania, the Shenango Valley, Allegheny 
County and Miscellaneous Western Pennsylvania, produced 
3,175,781 tons, or 71.5 per cent. In 1891 the same dis- 
tricts produced 2,648,194 tons of Bessemer pig, or 68 per 
cent. of the whole. The districts named thus produced 
527,587 tons more of Bessemer iron in ’92 than in ’9g1. 

The consumption of pig iron in the United States in the 
past three years, as derived from the figures for produc- 
tion and for unsold stocks at the end of each year, is inter- 
esting. It figures out thus: 

1890. 1891. 1892. 
Pig iron consumption, gross tons...8,841,461 8,292,458 9,247,217 

The latter half of 1892 showed a rapid inroad upon 
stocks, and if the pace of demand had kept up after Jan. 
1 there would be a different story to tell to-day in our 
market columns. 


9,157,000 TONS OF PIG IRON IN 1892. 





The full statistical tables annually compiled by the American 
Iron and Steel Association appear in the current issue of the 
Bulletin, They show the production in the past year and the 
figures for unsold stocks in makers’ hands at the close of the 
year. We quote from the Bud/etin’s Editorial Summation: 

The total production of pig iron in 1892 was 9,157,000 gross 
tons, against 8,279,870 tons in 1891, and 9,202,703 tons.in 18go. 
The production in 1892 was only 45,703 tons less than in 18go, 
in which year our maximum production was attained. The 
production in the first half of 1892 was much larger than in the 
last half, the figures being as follows: First half, 4,769,683 
tons ; second half, 4,387,317 tons. The production in the first 
half of 1891 was, however, greatly exceeded in the second half, 
the figures being as follows: First half, 3,368,107 tons ; second 
half, 4,911,763 tons. The extraordinary activity of the second 
half of 1891 was but slightly checked in the first half of 1892, 
but in the second half of 1892 this decline in activity was much 
more marked. Indications now point to a continuance of this 
decline. 

The production of pig iron in 1892 by the nine Southern 
States of Maryland, Virginia, North Carolina, Georgia, 
Alabama, Texas, West Virginia, Kentucky, and Tennessee was 
1,890,167 gross tons, against 1,708,966 tons in 1891, and 1,744,160 
tons in 1890. The production in 1892 was the largest the 
Southern States have yet reached. It was 146,007 gross tons 
in excess of the production in 1890. 


January 26, 1893.] 





was much the largest we have yet recorded. It amounted to 


179,131 gross tons, against 127,766 tons in 1891, and 133,180 tons | 
in 1890. | 

The stocks of pig iron which were unsold in the hands of | 
manufacturers or their agents on the 31st of December, 1892, 
and which were not intended for their own consumption, 
aggregated 506,116 gross tons, against 596,333 tons at the close | 
of 1891, and 608,921 tons at the close of 1890. Of the above | 
mentioned stocks at the close of 1892 there were 50,200 tons in | 
the yards of the American Pig Iron Storage Warrant Co. and | 
still under the control of the makers. In addition there were | 
in storage warrant yards on Dec. 31st, 29,500 tons which the 
makers no longer controlled. The stocks of unsold pig iron at 
the close of each of the last five quarters, including storage 
warrant stocks which were still under the control of the mak- 
ers, were as follows: Dec. 31, 1891, 596,333 gross tons; March 
31, 1892, 718,579 tons; June 30, 1892, 737,946 tons; Sept. 30, 
1892, 617,382 tons; Dec. 31, 1892, 506,116 tons. 

The following stocks of pig iron which were no longer 
under the control of the makers were in storage warrant yards 
at the end of the last five quarters: Dec. 31, 1891, 30,900 gross 
tons; March 31, 1892, 41,c20 tons; June 30, 1892, 37,908 tons; 
Sept. 30, 1892, 35,050 tons; Dec. 31, 1892, 29,500 tons. The total 
quantity of pig iron in storage warrant yards at the end of the 
last five quarters was as follows: Dec. 31, 1891, 51,900 gross 
tons; March 31, 1892, 62,600 tons ; June 30, 1892, 72,900 tons; 
Sept. 30, 1892, 84,200 tons; Dec. 31, 1592, 79,700 tons. 

The foregoing figures of unsold stocks show a steady and 
gratifying decrease during the last two quarters of 1892. 

The number of furnace stacks which were in blast on Dec. 
31, 1892, was 253, against 240 on Sept. 30, 256 on June 30, 279 
on March 31, and 313 on Dec. 31, 1891. 

The following table shows the production of pig iron by 
States in ’92 and ’g1, the blast furnace statistics Dec. 31, 1892: 








Production gross tons, 
(Includes spie- 





| 
Furnaces Dec. 31, 1892. 































STATES. geleisen. 
In. Out. | Total. 1892. | 1891. 
Massachusetts calidhdaubomasdeiien 2 2 4 7,946 8,990 
RINNE oa cccscisonsecs snes } 5 4 9 17,107 21,811 
BE, WE Revccsndcvecccccesathupeed | 9 29 38 310,395 315,112 
TOW JOTBCY..... ....ccccccccevccece | 6 9 15 87,975 92,490 
e A f | . / ii 49¢ 
Pennsylvania ..........cceccere 106 107 21 193,805 952,387 
y 7 3 4,193,505 3,952,397 
Maryland .............::scseeeeees H a 10 13 99,131 123,398 
ViTQinia.........cesree-erseeeseeees | 14 24 38 342,847 295,292 
N. Carolina..... I I 2 2,908 3,217 
Georgia........ I 5 6 9,950 49 858 
PROG cacicasevsosdeepssensessases | 28 24 52 915,296 795,673 
UE od halatanuentcsvedescosrs Sisatpaoond } 4 4 8,613 18,662 
West Virginia I 4 154,793 86,283 
Kentucky 3 6 9 56,545 44,844 
Tennessee oO 10 20 300,081 291,738 
rs 4 36 70 1,221,913 1,035,013 
Indiana ...........ccccseee soeeeses I I 2 7,700 ,729 
ask Sineckl Weisskaranans | 8 12 20 949,450 669,202 
I iiscnstcsesvncnconagacanee 8 14 2 184,421 213,145 
MEIN, nau dcevousaeccnsnsct | 6 3 9 174,961 197,160 
BERMORIOE occ ecse..scenessnss bison I I 14,071 29,229 
a | 2 6 8 57,020 1.226 
Colorado ... 2 I 3 32,441 18,116 
PT decceentssidcenvaseseesececens I ariel eats I 7,628 9,295 
eh ee I B”)" Pocabecadbeeder eta sedeevigeverede 
NE, MOO scan cu de cachennvcess 253 air 564 PROM Nas vcccivviehuvain 
ION RODE cantanonveseeccessesa 1 313 256 ay eae 8,279,870 
The statistics of unsold stocks on the dates named are as 
follows: 
TOTAL STOCKS OF UNSOLD PIG IRON. 
Gross tons of 2,240 Ibs. 
STATES. Dec. June | Sept. | Dec. | 
31, ISgr. | 30, 1892. | 30, 1892. | 31, 1892. 
on ee ee Pi ec as oe Cla | ‘ 2 
BE EIU IBIIG ca cssrvensacccrstsasscseotecnes 15,779 16,210 | 14,936 14,093 
Ne Oo En ener seve} 024167 61,469 | $2,717 45,627 
New Jersey... 20,48: | 30,919 | 30,626 | 23,083 
I JETSOY......ceceeencseeeeres ope Jate, | che ge 
MERON ORIEA 555s tas cnseced.vececsessceeciee 30,229 904 | 97 3,115 
ES SEE ae 3,496 2,666 3,061 3,404 
Va,. N. C., Ga., and Texas............. i oe 67/436 ages a8 
é 1532 Vy 5,952 98,31 
Alabama ‘4303 Wes | “E290 my oo 
3,024 5,303 2,275 6,321 
| 13,191 35,553 32,914 25,515 
74,953 89,396 79,091 62,376 
Michigan and Indiana....................| oa S535 eg 30,203 
Illinois and Wisconsin Ot. 3 4 aoe 16,353 
Missouri and Colorado 10,99 25,697 7,005 31,322 
Pacific States........... , 5,295 31530 2,200 1,900 
OO LE ST TEE Re TE 596,333 737,946 | 617,382 506,116 | 











A note accompanying the above table says: “The American 
Pig Iron Storage Warrant Co. held in its yards on Dec. 31, 
1892, 79,700 gross tons of pig iron, of which 50,200 tons are | 
included in the above tables as being still controlled by the | 
makers, leaving 29,500 gross tons of pig iron in other hands, 


much the larger part being Alabama iron.” 


The production of spiegeleisen and ferromanganese in 1892 | 
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ON THE EDITORIAL TABLE. 
The Journalist series article inthe February Lippincott is by 
John Russell Young, on “Men Who Reigned—Bennett, 
Greeley, Raymond, Prentice and Forney.” Portraits of these 
The complete story is “The First 
Flight,” by Julien Gordon. There is a good article on 
“Wrestling,” in the Athletic Series. Ella Wheeler Wilcox 
contributes a poem and all the departments are well filled. 

The Electrical World, of Jan. 21, isa particularly full and 
interesting number. Besides a long bill of special articles of 
interest to electrical workers, it has a two-page supplement 
showing the brilliant display of electric fountains as they 
will appear at the World's Fair. 

The Columbia cycling calendar for ’93 is 25 inches in diame- 
ter as is framed in with a representation of the pneumatic 
rubber tire. The calendar pad takes up but small space, the 
big tire encircling a handsome water color reproduction, in 
15 colors. It is sent out by the Pope Mfg. Co. 

The Vincent-Barstow Co., of Cleveland, has issued a 25-page 
memorandum catalogue, with illustrations and details of the 
special lines of office furniture which they carry. 

In handy, vest-pocket form, J. W. Paxson & Co., of Philadel- 
phia, have packed away a deal of information concerning the 
supplies for iron, brass and open hearth steel foundries which 
they carry. There is some interesting matter on core com- 
pounds that foundrymen will want to read. 

The Philadelphia Record’s Almanac for 1893 is a valuable 
and interesting 100-page enumeration of solar and lunar facts 
for the coming year, with political and sporting records in 
abundant detail. The election figures for Pennsylvania and 
New Jersey, National platforms, Congressional results, etc., are 
given in convenient form. 


famous editors are given. 





Personal. 

George Tod, Henry Tod, H. H. Stambaugh, J. G. Butler, 
Jr., and John Tod were elected directors at the annual meeting 
of the Brier Hill Iron & Coal Co., at Youngstown, O., last week. 
The officers are: George Tod, president; Henry Tod, vice- 
president; H. H. Stambaugh, secretary and treasurer ; J. G. 
Butler, general manager. 

J. B. Knight, editor of the Norway Current, has been ap- 
pointed Commissioner of Mineral Statistics for the State of 
Michigan. The salary is $5,000. 

Mr. J. E. McDaniels, of the Norton Iron Works, Ashland, 
Ky., will become connected, on Feb. rst, with Hyatt, Mathews 
& Co., of Cincinnati, O., as their traveling salesman. Though 
a young man Mr. Daniels has had several years’ experience in 
iron and steel in his connection with the Norton Works. He 
is energetic and wide awake and has a large acquaintance 
among ironmen. Hyatt, Mathews & Co. are to be congratu- 
lated on securing his services. 

Mr. J. F. Holloway, president of the Civil Engineers’ Club, of 
Cleveland, from 1883 to 1886, has just been re-elected president 
of the Engineers’ Club, of New York, one of the most flourish- 
ing and popular organizations in Gotham. 

Mr. Wm. Metcalf, of the Crescent Steel Co., of Pittsburg, has 
been elected president of the American Society of Civil Engi- 
neers. 


THE incorporation of the Illinois Electrical Forging Co., of 
Chicago, has already been noticed in these columns. The 
company has purchased Western state rights from the Elec- 
trical Forging Co., of Boston, and Walter G. Campbell is the 
principal owner. The object of the company is the heating 
and forging of metals in all forms, the smelting of ores, the 
cooking of food, the heating of buildings and other attainments 
by the use of electric heat. A foundry has already been built 
at West Pullman, at One-Hundred and Twenty-first and Peoria 
streets. Itis of brick, 50x250 feet, and three stories high. The 
machinery is being made in Boston and in Chicago. The 
patents are made out to George D. Burton and E. E. Angell. 
At the beginning of work, an engine of 1,000 horse-power will 
be put in, but this will be replaced. Mr. Campbell expects to 
have the factory in full working order by May 1. Space has 
been granted at the World’s Fair for electrical forging. 


AT Pittsburg, Jan.'20,Hugh F. Dempsey, Master Workman of 
the Knights of Labor, was convicted of complicity in the 
Homestead{poisoning. 
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A NEW COKE FIELD. 





BY EDMUND C. PECHIN. 
(Concluded.]} 

Assuming that the West Virginia coke is as satisfactory as 
the Connellsville, what are the respective hauls to reach the 
Western markets? For the direct West and Southwest, the 
advantage is overwhelmingly in favor of the West Virginia, 
but this is not a very important market. There are no large 
pig iron producing districts in the West, nor are there likely 
to be. The great and steadily increasing buyers of coke are 
at Joliet, Chicago and the Northwest. The distances as given 
below are taken from the December Official Railway Guide and 
are presumably correct : 

From the Connellsville field to Chicago via Ft. Wayne 
il atcce li iiaieteeeiueansorninsssint, eoure-ancenaens 530 miles. 

Taking Quinnimont to represent Connellsville, from it to 
Chicago via Chesapeake & Ohio to Cincinnati (286 miles) and 
Big Four to Chicago (305 miles)................s2see00s ..+++-59I miles. 

From the Flat Top Field, taking Bluestone Junction as a 
starting point, via Norfolk & Western to Columbus (341 miles) 
Toledo & Hocking Valley to Marion (46 miles) Chicago & Erie 
EES SS NEESER ET SORA 656 miles. 

Another important outlet for the New River district will be 
opened this year. 

The Toledo & Ohio Central and Kanawha & Michigan Rail- 
ways, now running from Toledo to Charleston, W. Va., are 
actively constructing an extension from Charleston to Kanawha 
Falls, and building a bridge to connect with the Chesapeake 
& Ohio Railway. 

The distance from Quinnimont to Chicago will not be 
materially lessened, but this new \road will largely increase 
shipping facilities, as it will connect with three competing 
roads into Chicago—at Bucyrus with the Ft. Wayne. Quinni- 
mont to Charleston, 75 miles ; Charleston to Bucyrus, 241 miles; 
to Chicago, 267; a total to Chicago Of..................0000 583 miles. 

At Fostoria it will connect with both Baltimore & Ohio and 
Nickel Plate roads. From Quinnimont to Chicago...592 miles. 

The completion to Columbus of the line now operated from 
Toledo to Kenton, O., will reduce the total from Quinnimont to 
Chicago, via Kenton and the Chicago & Erie to, say...580 miles. 

Whether the roads above named will give rates for the longer 
distance to compete with those from Connellsville, is neces- 
sarily a matter of conjecture. The object of this paper is sim- 
ply to state the conditions as they exist. It is well known to 
the trade that some years since the prices of Connellsville coke 
were cut to $1 per ton at the ovens. This was before this 
whole field was controlled by one or two syndicates, as now. 
Any such figure would keep West Virginia coke at home, 
because it costs the West Virginia operator more to make his 
coke. The cost of mining the big coal through the Pocohontas 
district is 37% cents a ton, which is nearly or quite 50 per 
cent more than at Connellsville. As powder must be used in 
West Virginia, as against none at Connellsville, the cost of the 
mining of the one will always be somewhat larger than that of 
the other. 

But there is this important feature to be considered: Con- 
nellsville coal, as coal, has no commercial value. It not only 
decrepitates, but weathers with ’great rapidity and quickly 
deteriorates. The whole run of mine is therefore used for 
coking. In West Virginia, on the contrary, the lump or 
screened coal is in very large demand, and the smalls alone, as 
a rule, are used for coking. If the demand for coke should so 
increase, as to require the addition of run of mines, the cost 
would, of course, be correspondingly increased. In speaking 
of West Virginia coking coal we are considering only the coal 
of No. 3, Quinnimont, or Flat Top (Pocohontas), all these being 
one and the same seam. 

The difference in the volatile matter in the two coals is 
extraordinary, the Connellsville carrying from 33 to 35 per 
cent.; West Virginia, from 19 to 21 per cent. Many asserted 
that a good coke could not be made out of coal with this low 
volatite. It is beyond question, that, as now made, the West 
Virginia coke is decidedly inferior in its physical structure to 
the Connellsville, being softer, more friable, and less able to 
stand handling. It is generally recognized that the talk about 
this coke crushing in the furnace amounts to nothing, but the 
fact is indisputable that a soft, spongy coke is more readily 
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attacked by carbonic acid gas, in the upper part of the furnace, 
and its fixed carbon lost and wasted. 

My own views, be they right or wrong, have long been very 
decided as to how this No. 3 coal should be treated. The 
earlier and subsequent operators in the West Virginia field 
adopted the ordinary bee hive oven. In my judgment this 
coal requires a high initial heat, much higher than the bee 
hive oven, as now constructed can give. Ifthe experiences of 
others amount to anything, the physical condition of the 
resultant coke will be vastly improved by a thorough pulver- 
ization of the coal before charging. This should be done by a 
disintegrator, rather than by rolls; the one giving a uniform 
product, which the other does not. A striking illustration of 
the value of this treatment is to be found at Middlesborough, 
Ky. Until very recently the making of even a fair coke, out of 
their coal, has been a flat and acknowledged failure. Out of 
either the run of mines or screenings, the coke made in bee 
hive ovens was rotten and worthless. Heavy rolls were then 
tried, and while these was a decided improvement, the results 
were not satisfactory. A Stedman disintegrator was then used, 
and I have very late advices from Middlesborough to the effect 
that the coke now being made is thoroughly satisfactory ; hard, 
bright and strong, and so taking the market that the demand 
cannot possibly be met. 

The West Virginia operators must take a lesson from this, 
With the extraordinary chemical purity of their coke, if they 
can make its physical condition satisfactory, they have the 
greatest fuel in the world. With only half as much ash and 
sulphur as the average Connellsville coke, they ought to be 
able to take and hold the market even at a much higher price. 
To the maker of a low silicon pig, low ash is invaluable. 

In this hasty review of this field, much must be left unsaid, 
but unless all signs fail, the future is full of promise to the 
West Virginia coke maker, if he is true to himself, and prop- 
erly handles the ‘superb material that nature has furnished 
him with so unstinted ahand. With scores of collieries opened, 
with nearly 5,000 ovens in the field, and with the Eastern and 
Southern market not taking what can be made, the Norfolk & 
Western R. R., with its Ohio extension, is now ready for the 
fray. With the completion of the line up Loup Creek alone, 
the Chesapeake & Ohio Railway, for the first time, can see its 
way to furnish quantity. 

In addition to the Loup Creek Branch, this road, in connec- 
tion, as it is reported, with the Kanawha & Michigan R. R., are 
building aline of some 10 to 15 miles up the Gauley River to 
20-Mile Creek to reach a large body of coking and commercial 
coals which have long been known but hitherto inaccessible. 

Another large basin of No. 3 coal has been located on the 
Gauley River,in Nicholas county, and a preliminary survey 
shows that a good line can be built upthe Gauley to reach it, 
and the actual construction of thisis in the near future, as 
the Camden West Virginia system is now at or near the Gauley, 
and the Davis and Elkins system is rapidly approaching it; 
and it follows as a business necessity that they must have a 
Western connection, and that with the C. & O. andK. & M. 
railways. 

Without under-rating in the slightest the excellence and im- 
portance of the Connellsville field, as far as quantity is con- 
cerned, it could be wiped out of existence, and the country 
would hardly know that it had been. 

There should be no competition between the fields. Nature 
has unmistakably indicated that they have each a mission to 
perform: Connellsville to take care of the great iron industries 
of Eastern Ohio, Western and Central Pennsylvania and the 
East; West Virginia, of the West and Northwest. Both are 
needed. 

NoTE.—Since the above was written, I have seen in the 
Manufacturers’ Record of Dec. 30, an interesting article on the 
West Virginia field. It anticipated part of what has been said 
above, but as some new matter has been introduced, I conclude 
to let this article go as it was written. 


Gov. FLOWER is reported as being very much in favor of an 
electrical installation to furnish power for operating the boats 
on the canals of the state of New York. He has an estimate 
that the cost of the plants, including power stations and trolley 
wires, would not be much over a million dollars. This in- 
cludes 13 or 14 power stations spaced about 30 miles apart. 





AMONG THE IRON MINES. 


Vermilion Range :— 

The Minnesota Iron Co. has secured satisfactory results 
from the big crusher set up for it by the Lake Shore Iron Works, 
of Marquette, Mich., but it wants a still larger machine, one 
that will break up a piece of ore as large as a man can put ina 
car. Estimates are being made on such a machine, the weight 
of which would be in the neighborhood of 65 tons. 

Mesabi Range :— 

Information from the Mesabi Range is that much difficulty 
has been experienced in the operation of steam shovels during 
the cold weather and it has been prosecuted only in a small 
Explosives have been used to facilitate the work and 
It is probable that the ex- 


way. 
thus has added much to the cost. 
perience of this winter in open pit work will lead to the de- 
cision by a number of Mesabi companies to adopt underground 
mining. Such stripping as has to be done at some of the 
properties that have been exploited is little, if any, cheaper 
than to timber and go underground. 

Dr. J. A. Crowell, of Iron Mountain, who recently secured 
again the lease of the “ Barringer forty,” which he and others 
negotiated some time ago, has organized for its operation, the 
Duluth Ore Co., capital $100,000. A contract has been let for 
stripping the property and it will be a shipper the coming 
season. J. A. Crowell, of Iron Mountain, is president of the 
company; E. E. Brewster, vice-president; F. R. Whittlesey, of 
Florence, secretary, treasurer and general manager. Capt. O. 
C. Davidson, of Commonwealth, and M. F. Merick, of Green 
Bay are also in the directory. 

Information received direct from the mining companies 
upon the Mesabi range where they are stripping with a steam 


he rate of one dollar per ton. Two shovels are at the property, 


or says the dirt so far removed has cost the company at 
\ t 


V 


and it requires about thirty men to operate them. It is seldom 
that more than one of the shovels are worked at the same time. 
The ground is frozen hard, explosives have to be used to 
loosen it so that the shovel can make any impression upon it. 
—[Ishpeming Iron Ore. 

The location of the ore docks of the Duluth, Mesabi & North- 
ern road has been changed from Oneota to a point on the west 
half of the water front of Marine division at the West End, 
where a site of dock frontage 900 feet long bas been secured. 
—[Duluth Herald. 

The first shipment of ore from the Cincinnati, the second 
Mesabi mine to get ore on the market, was made last week, Io 
cars being loaded from stock pile. The ore goes to the West 
Duluth furnace. 

The steam shovel has made better progress in the Biwabik 
cut during the past week and is now working close to the top 
of the ore, about 30 feet from the surface. It is the intention 
to start another shovel stripping at the east line of the easterly 
forty next week and work westward toward the present cut. 
The land has been cleared and track is being laid to the east 
line of the property and this track will finally be joined with 
that in the present cut, thus forming a big loup. Then ore or 
dump cars can be taken in and out fromeither end. This will 
be a great convenience. ‘‘ Biwabik No. 2,” the second of the 
company’s locomotives, has arrived from Mountain Iron, where 
stripping has been discontinued for the winter months. The 
electric light plant will be ready for operation this week.— 
[Mesaba Range, Merritt, Minn. 

President Greatsinger, of the Duluth & Iron Range Road, is 
thus quoted by the Duluth News 7ribune as to the direct line 
to be built into the heart of the Mesabi territory: “One sur- 
veying party left Arthur station about a month ago; they have 
gone twenty miles, but have worked their wav too far to the 
westward and will lose some time in getting back to the direct 
route. Another party left Mesaba about the same time, taking 
a southwestern course, and has reached Cloquet river.” Mr. 
Greatsinger contends that if this route can be made, and he 
feels confident that it will be, it will enable his road to haul 
twice the amount of ore to its docks than it can now, as one 
locomotive cannot pull more than twenty or twenty-two loaded 
cars up the grade of 4oo feet at Cloquet River station. 





Marquette Range :— 
Thos. Walters, superintendent of the Pittsburg & Lake 
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Angeline mine; S. O. Parnall, engineer of the Cleveland mine, 
and Capt. Jas. Reed, of the Cleveland mine’s Lake shaft, are 
reported to have gone on a tour of inspection to Pennsylvania 
and other Eastern mines to note the systems of underground 
conveyance in use. The Cleveland and Lake Angeline mines 
contemplate the introduction of undergound conveyors witha 
view to economizing on the cost of getting the ore to the shafts, 
work now done by operatives. Other economies in operation 
are being studied by the management of these mines. 

The Schlesingers have developed an important body of ore 
by successive diamond drill holes on the east range, near 
Negaunee, south of the Queen mine. 

The Mining Journal makes the drop of Marquette to fourth 
place as an iron ore shipping port, the text for a more em- 
phatic putting of what it has before urged upon the people of 
Marquette, viz.: that they cease to look upon iron ore ship- 
ments at the great prop to the city’s prosperity. It points out 
that iron ore shipping means the employment ofa number of 
men a few months in the year, making them unfit or unwilling 
to engage in any other occupation. It suggests that as iron 
manufacture is bound to be established at Marquette some 
day, and as “it is becoming more and more apparent every 
year that more ore ought to be utilized nearer the shaft,” it 
might be well to try to hurry upthe day. “Let Marquette 
cease to mourn over iron ore, and resolve to use every effort to 
develop a diversity of industries,” says the Journal, “then 
Marquette will grow as she has never grown before.” 

“The Republic mine abandoned” is the very untrue head- 
line put by several newspapers upon dispatches sent out from 
Cleveland relative to the meeting of the Republic Iron Co., 
last week. There has been no abandonment of the Republic 
mine and no such step is in contemplation. It is expected 
that 135,000 tons of ore will be produced this year, and if the 
exploratory efforts of the management, that have been in 
progress for two years, are rewarded with the discovery of 
other ore bodies, these will be worked as long as they promise 
profitable operation. The consent of the three directors who 
represent the stockholders’ party opposing the acquisition of 
Mesabi property, must be given before any steps are taken for 
the lease of another mine; and if the move to the Mesahi is 
made, the equipment which it is proposed to use in new work- 
ings, can be spared without any interference with operations at 
Republic. 


Gogebic Range :— 

The annual meeting of the Metropolitan Iron & Land Co. 
was held, Jan. 18, at the company’s offices in Milwaukee. The 
officers, who were all re-elected, are: President, S. S. Curry ; 
secretary, H. S. Hazelton; treasurer, L. J. Petit. The total 
shipments from the three mines operated by the Metropolitan 
company, the Norrie, Pabst and Davis, were 1,120,018 tons. 





Menominee Range :— 

President V. K Moore, of the Great Western company, has 
ordered the discontinuance of the work at that mine, owing to 
the low price of ore. Two hundred men are out of employ- 
ment. Should there be signs of betterment in the situation, 
work will be resumed. The Florence Mining News says in 
this connection that it is the intention also to stop operations 
at the Shafer, Lincoln and Paint River mines within a month. 

The May mine will soon be unwatered and operated to its 
full capacity. 

Unwatering operations are in progress at the Hamilton, the 
big bailers lifting 2,600 gallons ata time. After No. 2 shaft is 
unwatered, drifting will begin toward the Ludington. 


A $3.50 Prediction for Valley Puddling. 


A well known iron manufacturer of the Mahoning Valley is 
thus quoted as to the next turn in the dispute between manu- 
facturers and men as to pay for puddling: “ Next Summer 
will witness the great and decisive struggle between the man- 
ufacturers and the Amalgamated Association. It cannot be 
postponed any longer and the clash of arms will be heard all 
along the line, and mind this prediction, iron will be puddled 
for $3.50 per ton, and I would not be surprised if it went down 
to $3 per ton. Everything is now ready. If Carnegie and 
Frick could single-handed cope successfully with this associa- 
tion there remains nothing only to make a determined charge 
along the whole line to secure a final and lasting victory.” 
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THE LATE HENRY O. BONNELL. 





The death of Henry O. Bonnell, at Youngstown, Jan. 16, 
noted in these columns last week, removed a foremost -figure 
in the iron industries of the Central West. Overwork and 
unremitting attention to the vast detail which he assumed as 
executive head of a great business, were responsible in some 
measure for his taking off, in the midst of strength and useful- 
ness. Immediately, heart trouble and consequent pulmonary 
affection were the causes of death. Born at Newlay, Yorkshire, 
Eng., Jan. 11, 1839, the deceased yet lacked six years of three 
score, and his capacity for laborious work had scarcely shown 
a trace of abatement. 

Wm. Bonnell moved with his family to the United States in 
1841, and after residences in Pittsburg, New Castle and Con- 
nellsville, they went to Youngstown in 1855. In that year the 
mill built by the Youngstown Iron Co. in 1846, on the Ohio & 
Pennsylvania canal, and idle for several years in the early 50's, 
was purchased by a company of practical iron workers from 
New Castle, consisting of Joseph H. Brown, Richard Brown, 
Thomas Brown, and William Bonnell, father of H. O. Bonnell. 
The plant was small, its output being but seven tons daily, of 
finished iron and nails. The firm of Brown, Bonnell & Co. was 

















organized and with it began the greatness of Youngstown as 
an iron manufacturing center. 

After one term in school at Youngstown, Henry Bonnell 
entered the mill and was schooled in the practical side of the 
industry to which his life was to be devoted. Later he was 
promoted to bookkeeper in the office and was made paymaster. 

In 1875 William Bonnell died, and in the same year Brown, 
Bonnell & Co. was incorporated with Henry O. Bonnell as 
vice-president and W. Scott Bonnell as treasurer. H. O. Bon- 
nell was successively re-elected vice-president until 1879. The 
little “old” mill in the meantime had been so improved and 
built up that it had become one of the great manufactories of 
the iron world. In 1879 Brown, Bonnell & Co. sold out to 
another company, but the name was retained. Messrs. H. O. 
Bonnell, W. Scott Bonnell, Richard Brown, C. D. Arms and 
others purchased the Valley mill plant on Crab creek and began 
its operation under the firm name of the Mahoning Valley Iron 
Co., H. O. Bonnell then being at the head of the company. 
In 1886 the company was incorporated with H. O. Bonnell as 
president. This office, which also virtually involved the duties 
of general manager, has been filled by Mr. Bonnell ever since 
uutil the time of his death. To his ability much of the high 
standing which the company has attained is due. 

At the time of his death Mr. Bonnell ‘was president of the 
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Mahoning and Shenango Valley Manufacturers’ Association, 
with which organization he had been prominently indentified 
from the beginning; president of the Mahoning National 
bank; president of the Hubbard Rolling Mill Co.; director in 
the Ohio Steel Co., the Lakeside Nail Co., of Hammond, Ind., 
and also of the First National bank. He was an untiring 
worker and his energy and sagacity have been large elements 
in the upbuilding of Youngstown as an iron center. 

The funeral was held on Thursday, Jan. 19, at St. John’s 
Episcopal Church, Youngstown, of which Mr. Bonnell was a 
It was attended by a large concourse of business 
Gov. McKinley was 


member. 
associates and friends of the deceased. 
among the number. 

The deceased leaves a wife and three daughters, two brothers, 
W. Scott Bonnell, of Youngstown, and Martyn Bonnell, of 
Cleveland. It is probable that W. Scott Bonnell will succeed 
to the presidency of the Mahoning Valley Iron Co. 

At aspecial meeting of the Mahoning and Shenango Iron 
Manufacturers’ Association held at Youngstown, Jan. 24, the 
following resolutions were unanimously adopted: 


WHEREAS, Since the last meeting of this Association, Mr. 
Henry O. Bonnell, who has been the president of this Associa- 
tion since its organization, has been removed by death, and 

WHEREAS, We desire to express in some enduring form our 
regard for him as a man, and our appreciation of his sterling 
integrity and business ability, and our spmpathy with the 
members of his family in their great bereavement, now, there- 
fore, be it 

Resolved, That by his death we have been deprived not only 
of a valued business associate, but of a friend who had en- 
deared himself to us by his many admirable qualities of mind 
and heart. 

Resolved, That by his death this Association loses an officer 
who was always active and zealous in his work, prompt to ad- 
vance the interests of this Association and the welfare and 
prosperity of the Valleys, the community a public-spirited and 
progressive citizen and his friends a generous and beloved 
companion. And be it further 

Resolved, That these resolutions be spread upon the records 
of this Association and a copy thereof sent to his family, asa 
slight token of our sincere sympathy with them in their sor- 
row. 





On the Elimination of Phosphorus. 


Mr. Jacob Reese, of 400 Chestaut st., Philadelphia, sends a 
note to the editor of 7he Jron Trade Review excepting to an 
extract recently reprinted in these columns from Mr. Chas. W. 
Sisson’s “A BCof Iron.” The article was taken from Mr. 
Sisson’s chapter on “ Phosphorus in Iron.” Mr. Reese writes: 

“Speaking of phosphorus in iron, he says ‘It is only elimi- 
nated by intense heat, as in the puddling furnace, where about 
go per cent. can be eliminated, and in the basic process, where 
from 96 per cent. to 99 per cent. may be eliminated.’ The fact 
is that phosphorus is not eliminated by intense heat, either in 
the puddling furnace or in the basic process. In the puddling 
furnace, when the iron comes to ‘nature,’ and assumes the 
solid state, the phosphorus being fluid at that temperature is 
liquated, and is thus separated from the iron by /iguation, 
even while the temperature is so low that the iron itself is in 
the solid state. 

“In the basic process the metal remains in the fluid state all 
the time it is in the furnace, consequently the phosphorus can- 
not be separated by liquation, but in the basic process the 
phosphorus is oxidized to phosphoric acid, which, being much 
lighter than the metal, floats on the top, and is there com- 
bined with lime which has been put there for that purpose, 
forming a phosphate, and thus separating the phosphorus from 
the iron. It will thus be seen that phosphorus is separated 
from iron in the puddling furnace by liquation, and in the 
basic process by differential specific gravity.” 


The Lane & Bodley Co.’s Corliss Engine. 

The Lane & Bodley Co., of Cincinnati, O., have secured an 
order from the Cincinnati Gas Light & Coke Co., for two 
30x48 Corliss engines, for their new Augusta street station. 
These are the fourth and fifth of the Lane & Bodley Co.'s 
engines to be used for lighting purposes by the purchasers, in 
their gas light and coke stations. To receive these repeated 
orders from one establishment, is gratifying evidence to the 
makers that their engines are fully meeting the demands upon 
them and adding anew to the reputation they have had for so 
many years. 
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THE GENERAL ENGINEERING CO.’S PLANT. 





The new building now being completed at Harvey, Ill., a 
suburb of Chicago, to be occupied by the General Engineering 
Co., will constitute one of the most perfect plants of the kind 
in the country. This company succeeds to the business of the 
firm of A. J. Sweeney & Son, of Wheeling, W. Va., and is in- 
corporated under the name of the General Engineering Co., 
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foundry is equipped with all the most modern implements 
and appurtenances for turning out heavy and light cast- 
ings, including two Whiting cupolas, with a capacity of 
12 tons each per hour, overhead traveling cranes, etc. 
The machine shop is being equipped with tools from 
the Wheeling plant of the old firm, and in addition a 
large number of new machine tools, largest of their kind in 
the country, and capable of handling the heaviest work. The 


Flat ol the Greneral Lingineering Co. 
athlarvey, Cook Co, LM. 














Slore ye 
Roem 














4c | Sota Shep 
ou eng 4 Machine Shop -—_ 




















#730 











the senior partner of the firm, Mr. A. J. Sweeney becoming 
president of the company; Mr. John M. Sweeney, general 
manager, and Mr. A. T. Sweeney, secretary and treasurer. All 
of these gentlemen have been for a long time engaged in the 
business of constructing heavy machinery of all kinds, and 
their knowledge and experience will endow the new corpora- 
tion with abilities of the highest order, in the conduct of its 
business. 

The plant of the company at present consists of five princi- 
pal buildings. The main building, 350 feet long by 100 feet 
wide, contains the foundry and the machine shop. The 
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crane trusses extend through the foundry and machine shop; 
the two being separated by brick walls, having suitable open- 
ings. These openings are closed with tight iron shutters, 
balanced, and easily opened, thus allowing the concentration of 
all of the crane capacity in either of the shops. This is an 
especial feature and reduces cost of handling to a minimum. 
The cranes were built at the Wheeling shops, and are of a 
special pattern designed by the firm, have a capacity of 30 
tons each, and are very efficient and interesting in detail. 
The boiler and engine rooms are in a wing of the main 
building, and contain a horizontal tubular boiler, and a 75 
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h. p. Corliss engine. There is also a smaller engine to 
operate the electric light plant. The forge department is next 
to the boiler room and supplied with steam hammers, etc. 
The main building will be heated and ventilated with the 
Huyett & Smith system. 

A storage house for patterns has been erected, 80 feet by 60 
feet, of brick, which will be a modern and well-equipped one 
in every respect. The other buildings consist of a carpenter 
shop, 60 feet by 4o feet, and a two-story office building, the 
second story of the latter to be used as a drafting room. 

The General Engineering Co. will manufacture the same 
class of goods heretofore made by A. J. Sweeney & Son, and 
on a much larger scale. Their manufactures are rolling 
mill machinery, housings, trains, etc., engines, boilers and 
heavy machinery of all kinds, including punches and traveling 
cranes. They willemploy 300 men at the start. 

The company have had such a large business in the Western 
and Northern Statesof late years that they, finally decided to 
move their plant nearer to that territory, and after weighing 
the matter decided that Harvey offered inducements not to 
be secured anywhere else near Chicago, and iocated there. 
They have the best of railroad facilities, switches from the 
Calumet Terminal R. R. into their foundry and another to the 
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distinguished from the designation of its equivalent size in 
decimals of an inch. For instance, if wire '%”’ diameter is 
talked about, it is just as easy to call it 500 (thousandths being 
understood), as it is to call it by any arbitrary number which 
may Or may not indicate to those who happen to be acquainted 
with such matters just what the size really is. Three-eighths 
wire would then be number 375, ;°;” wire would be number 
312%, 33” wire, if there were such a size, would be number 
23434, and so on, the number always indicating directly and 
absolutely the actual diameter of the wire or the thickness of 
the sheet in thousandths ofan inch, which mean precisely the 
same thing in every shop and in every country. 

“ Users of wire and sheet metals, acting in conjunction with 
the manufacturers of these articles, have adapted the supply 
to the demand and the demand to the supply, in the matter of 
sizes or gauge numbers. So far as we can see there is no need 
whatever to disturb this adjustment in order to avoid con- 
fusion, but only by common consent to designate sizes in 
decimal parts of an inch, instead of by arbitrary numbers. If 
every man who orders wire or sheet metal will simply deter- 
mine the diameter of the wire or the thickness of the metal he 
wants, and then so designate it in his order, with the limit of 
variation allowable, the problem of the wire and sheet-meta} 

















THE GENERAL 


machine shop, connecting them directly with all the railroads 
entering in Chicago. 

All of the buildings are constrncted of brick, and have been 
pronounced by experts to be among the best in or near Chi- 
cago. The designs show great care and attention to detail, 
and the buildings are so constructed and arranged as to secure 
the greatest output for the least expenditure. They are first- 
class in every respect, and are well worth a visit. The company 
has a great many orders on hand, and the works will start up 
on fulltime. Among the manufactures of the company is to 
be included, we understand, the Minerva boilers, lately illus- 
trated in our columns. 


FOR UNIFORM SHEET METAL GAUGE. 


The House Committee on Coinage, Weights and Measures 
heard representatives of sheet iron and steel manufacturers, of 
the Amalgamated Association, of the iron and steel roofers of 
the country, of the American Society of Mechanical Engineers 
and other organizations, on Thursday, Jan. 12, o0n the] pro- 
posed change in the sheet metal gauge. The Amalgamated 
Association was represented by Wm. Weihe, Chas. H. Kauff- 
man and Griffith Davis, John Jarrett, W. C. Cronemeyer and 
Col. Geo. S. Griscom appeared for the sheet iron manufactur- 
ers and T. C. Snyder for the iron roofers. The main thing 
desired by all the interests represented is uniformity, not a 
new gauge, but one. that will be universally accepted. The 
American Machinist says on this point: 

“There is no virtue whatever in any particular ‘ number,’ as 
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HARVEY, ILLS. 


gauge will, we think, be in a fair way of solution, and the com- 
mittee of the A. S. M. E. that is to consider and report upon 
the matter will do well to avoid the attempt to devise a new 
gauge. There are enough gauges—too many.” 

Mr. John Jarrett made another trip to Washington after the 
one noted above, to give the committee on weights and meas- 
ures additional information. In reply to the committee's 
inquiry how the standard proposed would affect wages, Mr. 
Jarrett said that the proposed gauge would be a little lighter 
than the old one, but wages would neither be advanced nor 
decreased. The men are paid by the ton and they understand 
it. The workmen are as anxious for a uniform gauge as the 
manufacturers. 





THE annual meeting of the stockholders of the Cleveland 
Rolling Mill Co. was held Jan. 18, and the following directors 
for the ensuing year were re-elected: H. B. Payne, William 
Chisholm, J. H. Wade, G. W. Howe, W. B. Chisholm, Douglas 
Perkins, Edward S. Page. At a subsequent meeting of the 
directors the following officers were also re-elected: William 
Chisholm, president ; W. B. Chisholm, vice-president ; Edward 
S. Page, secretary. 


THE ends of iron pipes and their joints may be plugged 
with a putty, the receipt for which is as follows: Powdered 
cast iron, 1,000 grains; flowers of sulphur, 150 grains; sal- 
ammoniac, 20 grains. These ingredients form a tenacious 
mass, which it is necessary to employ fresh as soon as it is 
mixed, For iron pipe work it is very effective and much more 
durable than the substances commoiily employed. 
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FORGING BY ELECTRICITY. 





Round shapes have always been a puzzle to metal workers. 
It has been generally conceded that the usual method of forg- 
ing an approximate shape and then turning to accurate size on 
alathe, is atedious and expensive way of doing the work. For 
nearly a hundred years the attempt to make round forgings by 
rolling process has been going on, but with indifferent success. 
A history of the attempts shows many partial successes, but in 
every case some vital principle has been omitted, or some mis- 
take made which has prevented complete success. 

The accompanying cut shows the Electrical Forging Co.’s 
latest improved No. 3 patent rolling machine, for manufactur- 
ing rolled forgings. This machine was designed and built for 
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FIG. 4. 
FORGING BY 


rapid and accurate work. Being rotary in all its movements, 
no time or power is lost in the return of the dies to their 
working position. The machine may be worked at any speed 
from slow to fast, according to the nature of the work required. 
Itis quickly adjusted and automatic in all parts, and work 
from %-inch up to6 inches long and from %-inch to 2 inches in 
diameter is turned out by this size. These machines are built 
in sizes ranging from o, for the smallest work, up to No. to for 
the largest and heaviest product. 


The uses to which these machines can be put are varied, as a 


THE IRON TRADE REVIEW. 








f,> 
we 


great variety of things now produced are made of iron or steel 
of low carbon in order that they may be turned out economic- 
ally. By this process highly carbonized steel may be worked 
equally as well as iron or soft steel. 
strength, an advantage of the first importance in all kinds of 


It is within the range of these machines to roll success- 


This insures increased 


work, 
fully steel of the highest grade of crucible down to the open 
hearth and Bessemer. Copper and brass are also successfully 
worked. It is claimed that these machines stand alone in the 
matter of producing rolled forgings of irregular shape, with- 
out leaving them hollow or piped. Articles rolled on this 
machine, whether of regular or irregular shape, are perfectly 
solid. 

Steel handles of all sizes and shapes, heretofore invariably 
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ELECTRICITY. 


made on the turning lathe, may now be produced by the elec- 
trical rolling process at a saving of 99 per cent. of the required 
labor, it being possible to roll 100 perfect handles in the time 
required to make one by former methods. In making handles 
a considerable saving is also effected, as there is practically no 
waste of metal. 

Anti-friction steel balls from %-inch up to two inches in 
diameter are made by the electrical rolled forging process at a 
speed unapproached by other methods, 
this processis perfectly accurate and the operation quick. A 


The work done by 











red hot steel bar is inserted between the revolving dies (the 
position of the steel bar is shown in the cut of the machine) 
and for every revolution of the dies a ball is forged, or a 
conical shot, a chair screw, a bolt with thread and head com- 
plete, a boiler rivet, tiny calks for lumbermen’s shoes, or a 
spindle or taper pin, etc. 

One hundred millions of anti-friction steel balls are now 
required to supply the trade in the United States alone, and 
from 8,000,000 to 10,000,000 of boot calks. The custom hereto- 
fore has been to forge these with a trip hammer, and a manu- 
facturer has been unable to make over 4,000 per day, generally 
not over 2,000, while with the improved rolling machine of the 
Electrical Forging Co. 30,000 a day are made at a cost far 
below the price at which they have been heretofore produced. 

The cuts given herewith show a few of the many samples 
of work made on the rolling machine: Fig. 2, electrically 
heated and rolled forge steel ball; Fig. 3, rolled forge machine 
handle, made in several shapes and sizes; Fig. 4, rolled forged 
hexagon bolt, head and thread made at one operation, square 
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BRAINARD NO. 3 
and round headed bolts made by the same dies complete at one 
operation ; Fig. 5, shoe calk, made in four sizes; Fig. 6, conical 
shell; Fig 7, shuttle tip; Figs. 8 and 9, hinge tips; Fig. 10, 
hames start, made in several sizes; Fig. 11, right and left hand 
thread, made at one operation; Fig. 12, rolled steel cane and 
umbrella tips ; Fig 13, rolled bicycle spindles, all sizes; Figs. 
14 and 15, rolled castor pins. 

The Electrical Forging Co. may be addressed at 163-67 
Oliver street, Boston, for detailed information. E.E. Angell is 
superintendent. 





BRAINARD NO. 3 MILLING MACHINE. 

The illnstration given herewith shows the Brainard No. 3 
standard universal milling machine, built by the Brainard 
Milling Machine Co., of Hyde Park, Mass. It was originally 
designed for use in their own shops, but being put upon the 
market, it has met with great success, its popularity in- 
creasing daily, notwitstanding the fact that over forty other 
styles of milling machines have been brought out since this one 
was first sold. While imitations have been numerous, none 
have surpassed the Brainard No. 3, and the original machine, 
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MILLING 
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with great improvements, continues to be sold It is admirably 
proportioned as to size and weight, and this fact makes it the 
happy medium of atool than can be used for both light and 
heavy work, with a milling cutter of 4’ diameter, one on of 8”; 
a cut of »,”" wide or one of 6”. 

For plain milling, its large capacity, great power, ready and 
positive and exact adjustments make it a most economical ma- 
chine, while for tool making, gear cutting, cam cutting, spiral 
cutting, and the various procesess of modern practice, it may be 
said to almost combine a machine shop in itself. 

Thus, for cam cutting, gear cutting, spiral cutting, etc., this 
machine has large capabilities, yet as the neccessary contriv- 
ances for these various requirements are each self-contained, 
are adjusted or detached through the medium of two or three 
bolts, leaving the machine itself free and unencumbered for 
any other work required, its comprehensive character may 
be inferred. For complicated machine work, requiring the use 
of a universal milling machine, it is never found wanting. 

When sold without attachments, the usual overhead works, 


MACHINE. 

cranks and wrenches are included. It has quick return move- 
ment; patent adjustment of outboard center; patent compen- 
sating feed nut; spindle of hammered crucible steel, which 
has thread cut on end to receive chuck (shown covered by 
cap); has dust cap, ?;” hole through; compensating bearings 
of hard bronze. Dials graduated to thousandths of an inch on 
elevating and cross screws, each with adjustable pointer. Col- 
umn forms an ample too] closet. The automatic longitudinal 
feed is 20’; vertical range, 20’’; cross movement in line of 
spindle, 5”; will mill from face of machine, 13”; will carry a 
milling cutter under arm to diameter of 8 inches. The width 
of driving belt is 234’’; with back gearing. There are six changes 
of speed; four changes of feed; improved feed belt tension ; 
fast and loose pulleys on countershaft, each 12” diameter, 314°’ 
face ; revolutions of countershaft, 120 per minute. 

The Brainard Milling Machine Co. have recently issued a 
special catalogue of their No. 3 standard universal milling ma- 
chine, in which they illustrate and describe a great variety of 
attachments, showing the many styles of work for which this 
machine can be used. These catalogues will be sent upon 
application to the Western agents, Messrs. Hill, Clarke & Co, 
12 and 14 South Canal St., Chicago, II1. 
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TIN PLATE IMPORTS IN ’92. 





A special cable from London gives the exports of tin plate 
from Great Britain to the United States for December, 1892, as 
23,417 tons. This enables us to complete our table of exports 
for the last four years, which is as follows: 

EXPORT OF TIN PLATE FROM GREAT BRITAIN TO THE UNITED STATES, 
1889 TO 1892. TONS, 2240 POUNDS. 




















1892. 18qr. 1890. 1889. 

JANUATY....ccceeereeserreveseeneseesssssreneesenes 17,554 32,018 23,613 28,471 
FeDrulary....ccccsserssccesseerecsseserscseeseees 22,268 28,253 18,384 27,3879 
car pudenda pa pitas sa Wbscakwedunseessts 22,789 38,638 17,245 30,936 
ADTI1....cesccssccvccccssccseccseceees svuseeubevaxeié 31,061 45,208 23,373 31,017 
MAY.....ssseeseserereeesenescsscseseseneneneeeeanees 23,799 55,569 25,619 31,929 
June. . 23,550 63,539 30,793 29,269 
July..... 24,750 4,323 37,011 23,718 
August...... 24,221 5,629 25,519 26,756 
September. 22,535 11,139 25,557 28,890 
October...... 19,901 12,461 36,955 25,647 
November.. 20,634 14,831 28,330 30,415 
December.. 23,417 13,536 25,709 21,765 
Ns ctadaspikin dvassiascosassewsuenneapbie 276,479 325,145 318, 108 336,692 


Though there is a slight difference between exports from 
$reat Britain and imports into the United States. it isso slight 
that it can be ignored. 

Assuming then that these British exports are practically 
American imports, it well be noticed that the imports in 1892 
were 48,666 tons less than in 1891; 41,629 tons less than in 
1890, and 60,213 tons less than in 1889, an average for the last 
three years of 50,169 tons a year less. Indeed the imports of 
1892 are less than any year since 1887 when the imports were 
268,497 tons, Only some 8,000 tons less. 

It will also be noticed that with the exception of January, 
April, October and November the imports have been fairly 
regular each month. This would indicate that the enormous 
oversupply that was imported just prior to the going into 
effect of the tin plate clause of the McKinley act has been 
consumed and importations are on a fairly normal basis that is 
in accordance with the demand, actual or prospective. 

And this indicates an actual decline in the consumption of 


‘tin and terne plate in the United States. The production in 


this country of tin plate in 1892 will possibly not exceed 15,000 
tons, and if we assume that the large stocks that were brought 
in in the early part of 1891 were practically exhausted during 
that year, and that the imports in 1892 were 50,000 below the 
average, this would indicate a consumption in 1892 of 35,000 
tons less than the average. It is a well known fact that less 
tin and terne plate is being consumed now than prior to 1891. 
As we have pointed out iron roofing is taking the place of 
terne, and more glass is used for preserving fruit than ever 
before. 

As to prices in 1892. For the first half of the year there was 
no change in prices at New York which remained at $5.30, but 
by the middle of August there had been a drop of tocents a 
box, which was maintained until the first week in October, 
when under the influence of reduced output prices advanced, 
closing at $5.65, or 35 cents a box above the opening price. 

The prices of tin plate f. 0. b. Liverpool for each month for 
each of the four last years are as follows : 


PRICES OF BESSEMER STEEL, COKE FINISH, I. C. TIN PLATE F. O. B. 





LIVERPOOL. 

1892. 1891. if 1889. 

s. d a,..d s. d. s. d. 

RTRSY oc cancpebnccivnricasscncgnsensoseens’ I2 9 17 9 16 6 13 6 
OEY ccvccencsstonvveteesssessevmntecns, 28S 18 0 16 3 13 6 
SEER civaexcoadarsdbadeniesas tennis 12 6 17 9 I5 0 13 9 
RUA oi sas yesviasdeventashVzouesingnsk¥ep taaana iz 3 7s I5 0 13 9 
NN Ed cucthstics istaccsvesivesebevedareassaaiols I2 0 6° 3 13 9 13 6 
Bs cisnannnccdacdedek esUbeeeienucasvesevens I2 6 14 6 14 0 13 6 
NMI Son ch sonasiesctcevebes gkienddowetnserstsaas 12 6 14 0 14 3 13 6 
SNM a nciciiccenkiqnacdialeaetnannessoeens I2 3 13. .¢ 14 9 14 0 
BUIOT . cacctncctentesscccossecsqeenvec. 19 © 12 6 16 0 13 9 
GPIRNOT ss sane case saconeveess ccovsecconssssnesae 12 0 13 6 17 6 14 6 
INE << cpavundaversesesavensensekeeons 12 0 13 3 17 9 16 0 
RCC OT ois sss csisssccescccanecesescesescans 12 12 6 17 6 16 3 


From this table it will appear that there was no such advance 
in tin plates in Liverpool the last of 1892 as in the United 
States, so that some other causes than the English quotation 
is responsible for the high price at the close of 1892. The 
highest average monthly price quoted in 1892 is below the 
lowest price quoted, with two exceptions, and these in the lat- 
ter part of 1891, in any of the three preceding years.—[Ameri- 
can Manufacturer. 





THE Lloyd Booth Co., of Youngstown, O., have shipped 
three 22-inch sheet mills and one 24-inch cold rolling mill to 
the Sharon Iron Co. It also shipped one squaring shear to 
the Wallace Banfield Co., of Irondale, O. 
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INDUSTRIAL SUMMARY. 
New Enterprises :— 

The following recent incorporations, specially reported for 
The Iron Trade Review, are of interest to the iron and 
machinery trade: 

Milwaukee, Wis.—Greenslade Foundry Co.; capital, $75,000; 
for general foundry business ; incorporators: O. W. Greenslade, 
John Greenslade, I. Greenslade. 

Troy, N. Y.—Troy Valve Co.; capital, $30,000; to manufacture 
and sell valves and hydrants; incorporators: Ezek Bussey, 
Chas. A. McLeod, Wm. Ross, Troy, N. Y. 

Chicago, Ill.—Russell Brothers & Young; capital, $12,500; 
for general foundry business; incorporators: Eldridge F. 
Russell, Robert E. Russell, R. Wallace Young. 

Superior, Wis.—The Duluth & Superior Bridge Co.; capital, 
$200,000; for the construction and maintenance of a bridge 
between Superior and Duluth; incorporators: B. Kimball, J. 
H. Harrison, D. B. Barber. 

New York, N. Y.—The A. K. Lovell Mfg. Co. (incorporated 
in W. Va.) ; capital, $250,000; for manufacturing tools, machin- 
ery, etc.; incorporators: A. W. Momeyer, W. W. Tucker, Rich- 
ard E. Cochran, New York, N. Y. 

Newark, O.—The James E. Thomas Co.; capital, $30,000 ; iron 
foundry, boiler shop, machine shop and smith shop; incor- 
porators: Jas. E. Thomas, Edward Thomas, Emily Thomas, 
Jas. B. Thomas, Abraham L. Thomas. 

Chicago, I1]l.—American Boiler Co.; capital, $100,000; to manu- 
facture and sell boilers, engines, heating apparatus, plumbers 
and steam fitters’ supplies; incorporators: Frank M. Peters, 
Frank T. Winslow, Adolphus W. Green. 

Chicago, Ill_—Chicago Veneered Door Co.; capital, $25,000; 
to manufacture and deal in veneered doors and other veneered 
woodwork, mill work and building material; incorporators : 
Alexander Stewart, Willard M. McEwen, Frank B. Pease. 

Cincinnati, O.—The Cincinnati Lamp Co.; capital, $10,000 ; 
for manufacturing carriage and side lamps and other articles 
made of tin, copper and brass, etc.; incorporators: Louis Weo, 
John J. Murray, James W. McMakin, Wm. S. Forshee, William 
Sampson. 

East Aurora, N. Y.—Boynton & Waggoner Felt Co.; capital, 
$50,000; for the manufacture and sale of paper makers’ ma- 
chines, clothing and other woolen goods; incorporators: H. 
W. Richardson, Lewis W. Boynton, W. G. Waggoner, all of E. 
Aurora, N. Y. 

Sing Sing, N. Y.—Railway Torpedo Signal Co.; capital, 
$5,000; to manufacture, sell, equip and supply railways with 
torpedos and other signals; incorporators: Chas. T. Tibus, 
Scarborong, N. Y.; Jno. Gibney, Sing Sing, N. Y.; Smith Lent | 
Sing Sing, N. Y. 

New York, N. Y.—The Model Mfg. Co. (incorporated in W. 
Va.) ; capital, $4,500,000; to manufacture and sell the invention 
covered by letters patent No. 478,825 issued to Reny Sinn, of 
Paris; incorporators: M. A. Sinn, Aug. Sinn, Bernard Dreyfuss, 
all of New York, N. Y. 

Chicago, I1l.—Columbus Ornamental Iron Manufacturing Co.; 
capital, $25,000; to manufacture and sell articles made of orna- 
mental iron or other metal, for architectural building and 
other commercial purposes; incorporators: Paul Seidel, Civil 
Coline, Nicholas Michaels. 

Chicago, Ill.—Pearson & Phelps Co.; capital, $50,000; to 
design, manufacture, buy and sell machinery and tools, pre- 
pare and furnish drawings, patterns and do general mechanical 
engineering business ; incorporators: Walter B. Pearson, Geo. 
D. Phelps, Horace K. Tenney. 

Buffalo, N. Y.—Buffalo Horseshoe Co.; capital, $50,000; to 
manufacture and sell horseshoes and other articles of mer- 
chandise ; incorporators: Chas. Hammelmann, 585 Oak street, 
Arthur W. Hickman, 1268 Main street, Henry Meyer, 32 W. 
Utica street, all of Buffalo, N. Y. 

Kansas City, Kas.—Columbus One Stave Barrel, Pail, Tub 
Machine Co.; capital, $250,000; for the manufacture of one stave 
barrel, pail and tub machines, etc.; incorporators: Silas Porter, 
Eli H. Chandler, W. E. Stegner, Kansas City, Kas.; Theo. Steg- 
ner, Wm. Nier, Kansas City, Mo. 

Toledo, O.—The Isaac D. Smead Heating & Ventilating Co.; 
capital, $450,000; for manufacturing, selling and dealing in fur- 
naces, stoves, castings, dry closets, slush closets and other heat- 
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THE AULTMAN & TAYLOR MACHINERY CO., 


«MANSFIELD, OHIO, U.S.A. 


SOLE BUILDERS OF{THE 


Cook Patent Water Tube Boiler. 


THE ONLY PERFECT WASTE-HEAT BOILER. 


Generates the greatest amount steam with least amount heat. 
Repairs reduced to a minimum. _ 
Can be used equally as well for direct firing or with natural gas. 





WE ARE ALSO BUILDERS OF 


HORIZONTAL, TUBULAR, AND FLUE BOILERS, LOCOMOTIVE, FIRE BOX AND ALL OTHER STYLES 
OF BOILERS, OIL TANKS AND WATER STAND PIPES. 
Estimates furnished promptly on receipt of specifications. 





Office, THE ROUKERY, CHICAGO. 


South Chicago § « 


A SUBSTITUTE FOR STEEL 
IN 
Heads, Crank Shafts, 
Hammer Dies, Ete. 





Cross Gears, 





“MSPOWELLS” 


e 





Works: SOUTH CHICAGO. 


Foundry Comp’y. 


AN ANTI-ACID METAL 
FOR 
Acid Pans, Smelting Kettles, Hydraulic 
and Ammonia Cylinders. 


9 








THE CARDEN CITY SAND CO., Room 53, 159 La Salle St., CuHicaco, ILL. 


FIRE BRICK, FIRE CLAY, 


For Blast Furnaces, Cupola peony Boiler Setting, Smoke Stack 
Lining, or Any Other Purpose. 
EVERY CLASS OF SPECIAL SHAPES AND SIZES. 


ALL KINDS OF 
EFoundry Supplies. 
FACINGS, BLACKINGS AND MOULDING SANDS 
Of All Kinds. 





ing and ventilating devices, etc.; incorporators : Isaac D. Smead, 
Chas. T. Lewis, C. F. Curtis, H. Holcomb, Jas. Secor, Wm. H. 
Maher, Edward E. Dow, L. S. Baumgardner. 





New Buyers in the Market, and Some of Their Wants :— 


The South Milwaukee Malleable Iron Works increase their 
capital stock from $25,000 to $50,000. 

The National Iron & Steel Co., of Newport, Ky., just organ- 
ized, has acapital stock of $25,000. 

The Chicago Steel & Spring Co., capital $200,000, has Douglas 
C. Gregg, Ross C. Hall, and Malcolm Dale Owen as its incor- 
porators. 

C. J. Smith and E. D. Dithridge will erect alarge glass plant 
at Kent, O., which bonded itself to raise $45,000 bonus, besides 
taking stock. 

The Chicago Smokeless Furnace Co., Chas. E. Walker, Delos 
Carskadden and J. D. Bancroft, incorporators, asks for a charter, 
capital $100,000, 

The Greenslade Foundry Co., of Milwaukee, capital $75,000, 
has been incorporated by Oliver W., John W., Wm. H., and 
Isabella Greenslade. 

The Colona Furnace Co., of East St. Louis, Chas. K. Pickles, 
E. J. Stannus and A. Borlinghaus, incorporators, has secured a 
charter, capital $500,000. 

The county commissioners at Racine, Wis., are about adopt- 
ng plans for a new jail. A considerable amount of iron and 
steel work will be required. 

Columbia Stove Co., of Wauwatosa, Wis., have organized with 
$30,000 capital ; incorporators, Nicholas and Theo. Hausmann, 
C. M. Ball and Chas. Castenholz. 

What Cheer, Ia., proposes to have a malleable iron works. 
Thompson, Walker & Thompson, of that place, are willing to 
take $15,000 stock and it is expected that $35,000 more will be 
subscribed. 

The buildings of the Automatic Boiler Feeder Co., who will 
manufacture the Austin automatic boiler feeder, at Marion, O., 
are 132x200 feet, of brick and stone. They expect to begin fill- 
ing orders by Feb. 15. 

The MacKinnon Pulley Co., of Menasha, Wis., have one 
building s5ox1oo feet already built, and another 60x80 feet is to 
be builtin March. They will want a trolley system crane, 
cupola, drills, emery wheels, files, fire-brick and clay, foundry 





supplies, pulley lathes. The products of the company are 
Little’s patent separable iron pulleys, collars and-couplings, 
shafting, hangers, mill machinery, castings, forgings, etc. 

The Commercial Club, of St. Joseph, Mo., are considering a 
proposition for the organization of a $10,000 company to man- 
ufacture portable pitless scales. G.T. Ware and E. G. Wheeler 
are inventors and manufacturers. 

The city of Cleveland advertises for cast iron water pipe and 
special castings for the next year. Bids will be opened Feb. 
8. Approximately there will be required 4,400 feet of 36-inch 
pipe and 20,000 feet of 16-inch pipe. 

The Craig & Reynolds Foundry Co., of Dayton, O., have 
nearly completed their buildings, which are 75x200, 65x200, 
50x70 and 50x70 feet, and expect to begin filling orders Feb. 1. 
Their specialty will be gray iron castings. 

Incorporation articles have been filed by the Crowther & 
Rogers Mfg. Co., of St. Joseph, Mo., capital stock $45,000, to 
manufacture all forms of brass and iron work. Julius F. 
Rogers, Enos J. Crowther and Harriet Crowther are directors. 


The proposed Ironwood, Mich., furnace, has been donated 
10 acres of land, on which the erection of a plant will soon 
begin. The company will start with large tracts of hard wood 
in Gogebic county, The furnace will have a daily capacity of 
about Ioo tons. 

The nail works at Muncie, Ind., of which J. F. Darnall is 
principal proprietor, are to be rebuilt ona larger scale, giving 
employment to 300 men with a weekly pay roll of $4,500, The 
product of the mill is being changed gradually from nails to 
muck and bar iron. 

The Alton Mfg. Co., of 231 E. Jackson street, Chicago, will 
be ready to fill orders about Feb. 1. . They will bein the market 
for bolt and nut machines, drills, drop presses, electrical ma- 
chinery, emery wheels, files, lathes, gear cutters, pulleys, 
hangers and shafting. 

August Goerlitz, Edward Ritter, George Volker and Daniel 
Volker are the directors of the Queen City Engineering Co., 
which has just been organized, at Buffalo, for the manufacture 
of steam pumps, machinery and engineering supplies. The 
capital stock is $10,000, 

The Atlantic Works and the Robinson Boiler Works, at East 
Boston, Mass., which were consolidated last mouth, will erect a 
$100,000 plant on two acres of ground recently secured. Instead 
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MOUNT SAVAGE FIRE BRICK. 


ie 


UNION MINING CoO., 
Proprietors of the CELEBRATED Mount Savage Fire Brick. 


“9 GOVERNMENT ¢ STANDARD. + 


Established 1841. Capacity, 60,000 Per Day; 18,000,000 Per Year. 





The First Manufactory of its Kind in the U. S. 
Home Office and Works:-MOUNT SAVACE, Allegany County, Md. 


Branch Offices :—No. | Broadway, New York, N. Y.: No. 222 So. Third St., Philadelphia, Pa.; Lewis Block, Pittsburgh, Pa. 





FACTORIES AT 
Akron, 0.; Syracuse, N. Y.; Canton, 0.: 
St. Catharines, Ont. 
STORES AND WAREHOUSES AT 


THE WHITMAN & BARNES MFC. CO.,, “GisSunatsdcchicago, ill sKavsas ity Mo. Sai 
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Manufacturers of DIAMOND BRAND TWIST DRILLS. Francisco, Cal.; London, Eng.; Paris, France. 
of confining itself to marine work, the corporation will take part of the $80,000 loss by the Boston fire of Jan. 17. Their 
up all lines of plate iron work. insurance is $55,000. 

The Bushnell Mfg. Co, of Poughkeepsie, N. Y., manufact- The large frame foundry of the Penn Hardware Co., at Read- 
urers of car seats, seat, back and berth springs, street car seats, ing, Pa., burned Jan. 22—the second fire at the works in two 
spring beds, etc., have their new plant at Easton, Pa., under weeks. About 75 molders are thrown out temporarily. 
way. The buildings are to be 40x200 and 4ox1Ioo feet, of brick. 

The new plaut will probably be completed April 15. General Industrial Notes :— 

The officers of the new Minneapolis Rolling Mill Co., capital The Meridian, Miss., foundry and machine shops assigned. 
$500,000, have been in Pittsburg buying machinery. Contracts Assets, $40,000; liabilities, $25,000. 
totaling $85,000 were let. The Leechburg Foundry & Machine H. S. Walbridge, president, has disposed of all his interest 





Co., Totten & Hogg, and Lloyd Booth & Co., of Yougstown, inthe Maumee rolling mills, near Toledo. 

got the orders. The works will be located about 15 miles | Atlas engine works, at Indianapolis, built, last year, 1,468 en- 
from the heart of the city on a 2,000-acre tract of land. General | gines ranging from 20 to 250 horse-power. 

Manager Arundel says that oil will be used as fuel, saving 25 | The Youngstown, O., foundry of John Miller is being run to 
to 30 per cent. with coal at $3.50 a ton. its full capacity. A specialty is made of chilled rolls. 








Princeton, I1l., expects to secure the National Malleable Iron The Shenango Valley Steel Mill, at New Castle, Pa., is now 
Works. The company will buy a tract of land near the town producing 500 tons of steel billets daily—its full capacity. 
and piat it, asking that citizens buy 4oo lots at from $100 to | William B. Pollock & Co., of Youngstown, O., have shipped 
$225 each. It is the intention to erect two buildings of brick | a number of boilers to Butte City, Mont., and Everett, Wash. 
and iron; one to be 230xSo feet, and the other 210x60 feet, and | At Nashville, Tenn., Jones & Son were awarded the contract 
such other buildings as may be needed. These buildinys will to furnish the city iron castings for crossings, etc., in 1893, at 
be fitted up with machinery, used in the manufacture of farm $1.19 per 100 pounds. 
machinery, malleable iron castings, etc. The estimated cost John E. Gage, proprietor of the Gage machine works, of 
of the plant ready for operation is between $125,000 and $175,000. Waterford, N. Y., which have been in operation more than 65 
The company agree to start with a force of 30 to 50 men; to years, has made an assignment. 
employ 75 or more men within six months, and 150 or more A notice has been posted in the forge department of the 
men within two years. They also agree to forfeit $20,000 if American Axe & Tool Co., at Beaver Falls, notifying the men 
they do not remain in Princeton ten years. of a reduction of nearly 50 per cent. 

But 60 percent. of the capacity of the tube works of the 
Additions, Enlargements, Removals, Etc.:— United States are in operation. Of this percentage some 80 

David R. Kline will enlarge the foundry of his novelty iron per cent. is in Allegheny county.—[American Manufacturer. 
works, at South Allentown, Pa., this Spring. Supt. Pettigrew, of the Joliet branch of the Illinois Steel Co., 

A blast furnace will probably be added to the plant for man- says the shutting down of some of the millsof the company 
ufacturing structural steel, which is being erected under James has been madehecessary by the closeness of competition, and 
E. York’s supervision, at Duluth, Minn. the amount of unsold stock on hand. 

By the purchase and consolidation of the Williams engine To settle a wage questiou the Colorado Fuel & Iron Co., of 
works and the Eclipse Clutch Co.’s works, at Beloit, Wis., by Pueblo, Col., has sent a number of employes of its rail mill to 
C. H. Morse, of Chicago, there will be a material increase in Chicago to visit the works ofthe Illinois Steel Co., and satisfy 
the capacity of the two plants. ' themselves as to the claim of the company that wages in works 

farther East were less than those paid in Colorado. The man- 
Fires and Accidents :— agement at Pueblo claim that the production has been in- 

At Washington, Ind., fire destroyed all the machinery, pat creased 100 per cent.,and that with new machinery there has 
terns, etc., of McKernan & Denver’s foundry. Loss $3,000. been a further increase of 50 per cent. The company could 

At Chartiers, Pa.,the P. & L. E, Railroad Co.’s shops burned not guarantee steady employment at existing rates. 
down, with $50,000 loss. A large number of valuable tools were The Clinton Iron & Steel Co. has contracted with W. B. 
destroyed. Pollock & Co., of Youngstown, O., for the erection of a hot- 

The Ashton Valve Co., Boston, Mass., sustained the major blast at a cost of about $40,000, Two 20-ton open-hearth fur- 
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GENERAL ENGINEERING CO., 


HARVEY, ILLS., Susurpr or 





GENERAL OFFICE AND WORKS: CHICAGO. 


Designers and Builders of Improved Machinery for 


PLATE CLASS WORKS, 
NAIL FACTORIES, 


Any kind of Special Machinery and Foundry Work. 








PUNCHING 


ROLLINC MILLS, 
IRON WORKS. 


LATEST 








AND SHEARING MACHINERY OF DESIGNS. Our 


Works possess greatest capacity of any in or about Chicago for handling heavy machinery. 


BE SEND FOR ESTIMATES. “@4 








naces will be put in during the year and the entire works 
brought up to modern requirements. The puddling of iron 
will continue for the present. 

A. J. Sweeney & Son, of Wheeling, who are now the General 
Engineering Co., Harvey, IIl., recently built what is said to be 
the largest punching machine in the country, for the Erie City 
- Iron Works. Its total weight is 28 tons. 

The works of the Iron Car Equipment Co., of New York, 
whose works at Huntingdon, Pa., are in the hands of the 
sheriff on an execution for $22,500 in favor of Percival Roberts, 
of Philadelphia, has large nominal assets. 

E. P. Caldwell, the president of the Heath Rail Joint Co., is 
in the city. He brought with him another lot of orders for 
the West Superior Iron & Steel Co., who are manufacturing 
the joints. He says that there are 4o different railroad com- 
panies now usingthe joint. The Steel Co. 
machinery and is now turning out 40 a minute where formerly 
it only finished 20.—[Superior, Wis., Telegram. 

Acrane recently shipped by the Morgan Engineering Co., 
of Alliance, to the World’s Fair, is operated by electric motors 
of the Thomson-Houston make. The crane was designed by 
W. H. Morgan, son of T. R. Morgan, Sr. It will lift 30 tons 
with ease, and will travel the entire length of Machinery Hall, 
1,300 feet. On top of the girders is a platform for passengers 
to ride from one end of the building to the other, and view 


has increased its 


To reach the platform there 
will be an elevator at each end of the building. The Morgan 
Engineering Co. has built over 600 of these cranes. Twelve 
cars were required to take the one mentioned above to Chi- 


the machinery beneath them. 


cago. 

The Eagle Horseshoe works, recently started at South Mil- 
waukee, began with a force of 63 men, and it is expected that 
the output will be worth $200,000 a year. The main shop is 
85x124. To the west of the plant are the works of the Bucyrus 
Steam Shovel Co., the Adamant Paint works, the Hatch cut- 
lery works and Schuetz Bros.’ furniture works. Next to the 
payroll of the Bucyrus company that of the Eagle company 
will be the largest. 


HENRY SMITH, the superintendent at the Holt Manufactur- 
ing Co.’s works at the west armory of Colt’s, has brought out a 
device for improving the braces used in boring. Instead of 
the somewhat clumsy chuck, and its clamps for holding the 
bit, Mr. Smith's device holds the bit by a thread, like a screw. 
It is set down, aiso, into a slot, which holds the bit tight, 
while the thread screw is self-adjusting and cannot lose its firm 
grip. A screw-driver is planned on the same principle.—[Hart- 


ford, Conn., Times. 


THE pause in business incident to the holidays seems to last 
longer this year than usual.—[R. G. Dun & Co. 








JELECONOY 


We one PREVENTION 1 


YOU WANT TO KNOW ALL ABOUT 


BEST FURNACE '# the 
WORLD Foe any STEAM BOILER 
Se: re’ foi [Hustretes , Ruubhlet 

« MECHANICAL STOKERS *t¢ 
THE BRIGATMAN STOKER ©, 


CLEVELAND . OHIO. 


THE VERY 


FOR SALE 


In Florida, 


Several thousand acres of the choicest 
orange and vegetable lands, including 
some of the most valuable muck beds 
and beautiful lakes in the States, all 
situated within three miles of railroad 
station. 


THESE LANDS WILL BE SOLD 





STEEL CASTINGS 


OPEN HEARTH AND CRUCIBLE 


The Gooden Brake Shoe go. 


OFFICESAND -FOUNDRIES: CHICAGO. ILL. 


BRAKE SHOES 





TO ACTUAL SETTLERS 


At prices defying competition. 

I have large tracts from 200 to 5,000 
acres, grazing, farm, garden and orange 
lands, also several valuable phosphate 
beds near Dunnellon and Anthony, 
Marion County. Address 


‘FRANK R. BIEDLER, BALTIMORE, MD. 
BERGER BROS. 











MANUFACTURERS OF 





A. LEOFRED, 


(Graduate of Laval and McGill,) 


MINING ENCINEER. 


Main Office: QUEBEC, 


WILHELM & CO., 
Telegram Building, Rooms, 15, 16, 17 & 18, 
HARRISBURG, PA. 
|Iron Ore, Pig Iron, Boiler Plates, Nails, 


Steel Rails, Coke, Bituminous Coal. 


Western Union and PostalTelegraph wires in office 
Cable Address, “WILHELM.” 


Tinners’ Hardware, 


Berger’s Celebrated Pail 
Ears, Saucepan Handles, 
Eave Trough Hangers, Pipe 
Fasteners, Hooks, Straps, 
Barrel Trucks, etc. Send 
for prices and catalogues. 

237 Arch st.Philadelphia,Pa. 





. { Sherbrooke ; 
Branch Offices : { Montreal, 17 Placed’Armes Hill. 


MINES, MINERAL PRODUCTS. 
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Where to Locate 


NEW FACTORIES. 


The Illinois Central Railroad Company is de- 
sirous of calling the attention of capitalists and 
manufacturers to the advantages possessed by the 
different cities and towns on their Southern Lines 
and on the lines of the Yazoo & Mississippi Valley 
Railroad Company in the shape of 


UNLIMITED RAW MATERIAL 
PROXIMITY TO MARKETS, 
CHEAP LABOR, 


Fuel, etc., and believes that it needs but a pre- 
sentation of their merits to attract the careful at- 
tention of all interested in converting the raw 
materials to be found on their lines into finished 
product. Prominent among these are cotton, 
hard and soft wood, clay, fruits, vegetables, etc. 
A descriptive pamphlet of I50 pages, entitled 
‘Where to Locate New Factories,” has been is- 
sued by the Company, and a copy will be sent free 
on application to the undersigned, who will also 
give any further information as to 


INDUCEMENTS OFFERED 


by the different localities for desired industries. 

‘Individuals or companies wishing to embark 
capital in cotton, clay, wood-working, canning or 
other industries, can find a profitable field and 
hearty co-operation. For particulars address GEO. 
C. PowER, Industrial Commissioner I. C. R. R., 58 
Michigan Avenue, Chicago. 








The “STAR VENTILATOR 


Galvanized 


Down Draughts 
Prevented. 


For Ventilating 


} Mills, Factories, 
Foundries, Breweries, also Churches, School- 
houses, T heatres—in fact all kinds of buildings, 
none equal the *¢ Star.” 

A cheap Ventilator which will not do the 
work required ,is costly at any price; our claim 
for Superiority of the “‘Srar” Ventilator is 
based on Merit only—believing the first cost 
to be a secondary consideration. 

Send fora copy of our little book 
on Ventilation. 


MERCHANT & CO. 
Philadelphia. New York. Chicago. London. 








THE CREAT MISSABA, 


The Richest On Earth. 

Map of the great Missaba Iron Range made 

from personal exploration by 
D. T. ADAMS. 

The only reliable and complete Abstract Map 
showing the general trend of the iron formation 
and the location of the different mining compa- 
nies’ lines of railroads, etc., now ready, and will be 
sent post paid on receipt of price. 

Wall Map, #1.00. 
Pocket Map Covered, $1.50. 
Address, 


DULUTH MINING INVESTMEMT CO., 


616, 617 and 618 Lyceum Building, 
DULUTH, MINN 





UNION 
ELECTROTYPE 


FOUNDRY 


ONE 21 





THE 








REVIEW. 


GARVIN MACHINE CO. 


and Dealers in, 


MACHINE TOOLS, 


Milling Machines, 
Screw Machines, 
Drill Presses, 


IRON TRADE 19 





Manufacturers of, 





Hand Lathes, 
Tapping Machines, 
Cutter Grinders, 


No. 3 SCREW MACHINE, 


BACK GEARED AND 
AUTOMATIC FEED TO TURRET. 
Also Made With 
2%" HOLLOW SPINDLE, GEARED 
FRICTION; HEAD AND AUTOMATIC 

WIRE FEED TO 1%” CAPACITY. 


WRITE FOR CATALOGUE AND PRICES. 


Engine Lathes, 
Planers, Shapers, 
Gear Cutters, Etc. 








We have the largest and 


. best assorted stock in New 
F York. Write for catalogue 
and list of over 500 tools for 
immediate delivery. 


Laight & Canal Sts., New York, N. Y. 


BEINGIN THE BOILER °“ ex 
Janine STATIONARY TUBULAR ow ExciusiveLy, 
seri BOILER wicrotien nt 
EB OleEEL Ces S 
Franoy e STE, pss BINS panto HOLES 
SELL THEM FOR LESS MONEY “Styt!ones, 


WE FURNISH NEATER LITHOGRAPHS AND DETAIL ILLUSTRATIONS OF 


THISTASLOIMER THAN ANY FIRM IN THE UNITED STATES. 


FULTON STEAM BSILER WORKS:FOUNDRY. Ricrmonp, Ino 
FRANK R. BIEDLER, 


(PRINCIPAL 


Baltimore Offices, 
Moore Building, 
S. E. Cor. Baltimore and Hanover Sts. 


MINING, MINERAL AND TIMBER LANDS 


Large ‘Tracts of Florida 





























(BRANCH 


New York Offices, 
Welles Building, 
18 Broadway. 


Municipal Bonds, 


Farm and City Mortgages, Phosphate and Se) IT 


Short Time Paper. Hammock Lands. 


EXAMINATIONSZANDJ REPORTS MADE. 


W.AMSLAUGHLIN, MGR. 


8@"Correspondence Solicited. 








A.H.BRAINARD, ASST. MGR 





Sac PAST ENGRAVING Cg 
i <9 pf Ly 58S Swrsumie 


IRON CLAD PAINT CO. | ORDER DIRECT FROM THE 


ron Clad Paint Co. 
Factory, 75 & 77 Central Way. Sec. & Treas., No.3 Case Build’g, 


And get the genuine article, and 
save liability of suit for using an 
article made in violation of the pat- 
ents issued to Wm. Green, and now 
owned by this Company. 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and Cheapest 
Paint made. 

FURNISHED 

§ Ground in Oil 


USED BY NEARLY ALL THE 
RAILROVUA Ds. 











CLEVELAND, OHIO. 


both Dry and 
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MUNCIE, INDIANA 


OFFERS THE FINEST FIELD FOR INVESTMENT TO BE FOUND IN THE WEST. 


ACTORIES EMPLOYINC 3,000 MEN 


Have been located here within the past four months. 


5,000 Additional Factory Hands will be Added within a Year. 
The Population of the City, now 15,000, will be doubled within Two Years. 


1000 NEW HOUSES ARE NEEDED NOW. 


From 15 per cent. to 20 per cent. can be realized from rents, and the rents guaranteed by the manufactories. Fine 


residence lots for sale on reasonable terms. Call on or write, 


THE MUNCIE LAND COMPANY, 


MUNCIE, INDIANA. 


AETNA IRON & STEEL CO. 


Bridgeport, - Onio. 
Manufacturers of BARS, ANCLES, TEES, CHANNELS and SPECIAL SHAPES, LICHT SECTION RAILS, 
SHEET BARS and BILLETS. SHEETS and PLATES, PICKLED or PLAIN, COLD 
ROLLED and COMMON FINISH. ANNUAL CAPACITY, 50,000 TONS. 


MANUFACTURERS o : . THE Canton Guass Boar. 










































































































































































EMERY COODS, . ” >. Cuts any Fraction of an Inch by Eights. 
- ANTI-FRICTION : METALS, - - Re S day Cdeacar et acy tide noe cringe, cee 
- = ENGINES, BOILERS - - Noy nis RO wes 
; . . AND GENERAL - -|t SN. IMPROVED TRAMMEL RULE for Cutting Circles 
Ti fi d From 3 inches up to 48 inches, Segments, 
Ne . > ° MACHINERY, et ey oe en | 2 Gothic Shapes, etc. 





SEND FOR CIRCULAR. 


wishing to trade in Canada, will do weil to cor- 
— =) THE CANTON SAW CO., Canton. 0. 


respond with 














J - GARDNE 66 Canada Life Bidg., 
1 Us 1 TORONTO, CANADA. CLEVELAND 
MACHINE BOLTS GAL VANIAZIN G 
————- WASHERS => WORKS. 
= Highest Stand- 
ard of Exce}- H. H. HODELL & CO., 
lence. Galvanizing in all its branches, and Manufacturers of Rubber$ Buckets for chain pumps. 


CLEVELAND, OHIO. 





Send for Prices. 


MILTON MFG. a + GR, AVE’ ES a L E 7-408) 34 S$ 


MECHANICS [meeaaaas THE GRAVES ELEVATOR @o- 















AND 
FREIGHT 
G. 
cee ae bee OR OCHESTER, N.Y 


from work. New Yor: a : “ 

Send for FREE circu- VE he ORM, , LIBERTY T 
lar to The Correspondence 30STON 53 STATE STE +. 
School of Mechanics, Bosto ~- : REE a ot 
Scranton, Pa. mB 2500 IN DAILY USE oo wa NMelcill el Nm lel walel\e 


DETROIT, HODGES BUILDING. 











one 
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WORKS AT HYDE PARK, MASS. 


Eleven Sizes of Universal MILLING 
MACHINES. 





The Real Estate and Buildings of the 
FORT SCOTT FOUNDRY & 


MACHINE WORKS CoO., 


Six Sizes of Upright and Horizontal 
| 
At Fort Scott, Kansas. | 


Plain MILLINC MACHINES. 


Four Sizes of CEAR-CUTTINGC MA- 
CHINES. 


The Most Successful Foundry and Machine 
Shop Plant and Best Location | 
in the West. 


New Invention in Cam Cutting Ma- 
hinery. 


HILL, CLARKE & CO., Selling Kets, 


The Company owning and operating this plant | 
continuously and very profitably for the past | 
fifteen years, having brought out some patented 
specialties, that are sold mostly in the Eastern | = 
States, and also for export, were compelled on 
this account to locate farther East, and now have 





under ee or Chicago ago Cook Co., | BOSTON, MASS. CHICAGO, ILL. 
Illinois, with largely increased capacity, the | * 
buildings for their new plant, and will remove | 156;!Oliver “Street. 14 South Canal St. 


all the machinery in their Fort Scott Works to 
Chicago, about the 1st of December next. 


The buildings are practically new, having been u . 

erected in 1886, and from the most modern and | 

approved plans of Foundry and Machine Build- | 8 
ings; are of ample dimensions for large capacity, | 

well lighted, arranged for traveling cranes a 

throughout, location the best in the city, on 
about thirteen acres of high ground immediately 
within the Junction, and connected by switches 
of all the systems of Railways entering Fort Scott. 

Fort Scott has been celebrated for cheap fuel, 
cheap living, and a cheap and very desirable 
class of both skilled and common labor. 

The business was established here twenty-three 
years ago, and the Works have never been closed. 
A large general Foundry and Machine Shop trade 
comes to the city almost daily from half a dozen 
States and Territories, isin close proximity to 
the great coal, zinc and lead regions of Missouri, 
Kansas City and Indian Territory. 

A rare opportunity for a few practical men to 
make a fortune. -The property will be sold ata 





This device, which is now 
in successful operation at 
Rochester, N. Y., and Cleve- 
land, Ohio, prevents smoke 
and economizes fuel. It is 
guaranteed to operate con- 
tinuously and efficiently on 
all classes of steam boiler 
furnaces. 

For Descriptive Pamph- 
plet, Terms and other In- 
formation call uponf or 
address 


James Sargent, 


608 Wilder Building, 
ROCHESTER, N. Y. 





Great Bargain and Upon Easy Terms. 


Photos of the works, together with sizes and 
plans of buildings, and full particulars will be 
forwarded on application. Address 


THE WALBURN-SWENSON MFG. CO., 


1520 Monadnock Block, Chicago. 





AGENTS 'FOR 
CLEVELAND, 0O., 
And Vicinity: 

J. M. ALLEN, President. McILRATH &[JONES, 41 Euclid Ave. 1. H. PRATT, 411 Perry-Payne Bidg. 


| Ty, WE SPRINGFIELD. EMERY WHEEL CO, 


F. B. ALLEN, Second Vice-President. 
MANUFACTURERS OF 


J. B. PIERCE, Secretary and T eas. 
FOUR of the BEST 


Formule of EMERY WHEELS and over 200 differ- 
ent varieties of Emery Wheel Machinery. All 
goods guaranteed satisfactory. 











Catalogue furnished upon application. 


The Springfield Emery Wheel Co., 


Bridgeport, Conn. 


Western Agency, 120 So.. Clinton St., Chicago, I] 








A. S. FERRY, General Agent, 208 Superior Street, 
Cleveland. O. 


Cc. A. BURWELL, Chief Inspector, 208 Superior Rawenna = Boiler = WAT orks, 


St., Cleveland O. 


R. D. BRIGGS, Special Agent, 208 Superior St., 
Cleveland, O. 


J. E. WOLCOTT, Special Agent, 81 4th Avenue, 
Pittsburgh, Pa. 


INDUSTRY FILE WORKS, 
A. & H. GOUGH, Props., 


Manufacturers o1 


Files & Rasps, 


Equal to the Best English File. 


FROM 1-4 TO 15,000 POUNDS WEICHT. 
OLD FILES RE-CUT. | True to eapserne. sound, solid, free from blow-holes and of great 
ALL KINDS OF JOB GRINDING. | FEL hunaee one more durable than iron forgings in any position, or 


for any service whatever. 
OFFICE & WorRKS, 


MANUFACTURERS OF ALL KINDS OF 


Steam Boilers, 
TANKS, 


Plate and Sheet Iron 


Work of every description. Write for 
prices. 


RAVENNA, - - OHIO. 














60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel, 
now running, prove this. 


Jrossheads, Rockers, Piston-Heads ete., for Locomotives. STEEL 
48 COLUMBUS ST., PO RUNURGS of overs deciption, ae eee 
cI EVEI AND x Send for circulars and prices to 
at bee : CHESTER STEEL CASTINGS CO., 
Cc. GOUGH, Manager. WORKS: i OFFICE : 
Mention thle gayi: | CHESTER, PA. { 407 LIBERTY STREET, - PHILADELPHIA, PA. 


HO ‘ONW13A3 
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Have You Exhaust Steam Coing to Waste? 


Are your Feed Water Heaters obtaining the best results, in heating and purifying the feed water for you boilers? 
Are you heating your buildings with live steam or exhaust ? 
IF YOU DESIRE TO GET BETTER RESULTS from your present feed water heaters, and to heat your buildings by exhaust steam, 


without back pressure u 


n engines, saving power and water of condensation, together with GREATER ECONOMY IN FUEL, send for our catalogues 


of Webster Vacuum Feed Water Heater and Purifier, and Williames Vacuum System of Steam Heating, which contains some of the largest plants 


in the United States as references. 


We visit plants in any part of the United States, 


WARREN WEBSTER & CO., 


upon trial, under guarantee. 


Patentees, Proprietors and Manufacturers of the Webster Vacuum Feed Water Heater and Purifier. 





at our expense, and furnish our apparatus, which may be attached to your present plant, 


Managers and Sole Licensees for the Sale of Patent Rights in the United States. 


Main Office and Works, 491 N. 3rd St., PHILADELPHIA. 


SEND FOR CATALOGUE. 





ANTED TO MANUFACTURE 
A STAPLE HARDWARE eae 


made wholly of cast iron. HEAVY ARTICLE PRE- 
FERRED, with a little or no machine work. 


Address **FOUNDRY,”’ 


care Iron Trade Review, 
1419 Monadnock Block, Chicago, III. 


CHAIN WORKS FOR SALE OR RENT. 


VHE WORKS are located in SHARON, Pa., and 
well oyvpred with 12 forges, hot and cold 
winders, two shears for cutting scarf links, one 
shear for awe work, five patent welding ham- 
mers, engine, boiler and connected with natural 
gas and city water works. Two ‘large rolling 
mills in the city that make chain iron. The place 
is for sale, rent or the present occupant would 
take a partner with capital sufficient to carry on 

the business. Address 

E. A. WHEELER, SHARON, Pa. 


STEEL CASTINGS. 
Solid, Strong, Easily Machined. 


New Castle Steel Casting Co., 


NEW CASTLE, PA. 








CLEVELAND AGENTS: 
THE J. H. McLAIN CO., No. 10 So. Water Street. 





F. A. SACKMANN, 


125 Chametin, Cleveland, 0. 


STEELName 5: STAMPS 


BUF) Ay BRANOS 






Steel Name Stamps 1-16,3-32 
or &% inch letters, 15c per letter, 


JEFFREY 


Chain 
Belting 


—ALSO— 
MALLEABLE, STEEL, 
WROUGHT AND SPECIAL 
CHAINS. 








For 
ELEVATING AND CONVEYING MACHINERY. 


Send for catalogue and 


REDUCED PRICE LIST. 


THE JEFFREY MFG CO. 


143 E. First Ave., Columbus, O. 
Chicago Branch, - - 48 So. Canal St. 
New York Branch, 163 Washington St. 





ARMs TRONG TOOL HOLDER, 


For general LATHE and 
PLANER work. Especially 
adapted for the economical use of 


SELF-HARDENING STEEL. 


ARMSTRONG BROS. TOOL CO. 
78 Edgewood Ave. Chicago. sano ron o:moutan. 


THE INDISPENSABLE LATHE DOG. 


THE INDISPENSABLE LATHE DOGS can beattached to work 
after the work is centered in the lathe. They can be used equally 
as well BETWEEN COLLARS as upon plain or straight work. 


DROP FORGED FROM BAR STEEL. 





No. I takes from XY to 1% inches, price, ns eae $1 50. 

2 % to 24% . ww. 2 §0. 
. to 3% svoe 3 50. 
Price, per set afineun, to take hte Kt to 34 lies a8 7 50. 


PALMER, CUNNINGHAM & co. L’t’d, 


st 607 Market St., PHILADELPHIA, PA. 


AURORA TOOL WORKS, 
AURORA, IND. 
Successors ge E. Ae 3 he — ACHER, 


DRILL PRESSES 


~ Sliding Head Bench Drill. 
Plain with Patent Quick Return. 








pol “ce “ 
we * ‘* Back Geared with Patent Quick Return 
24” ne “Plein 

24” ae “e Back Geared “ce “ “ec “é 

24” ty ** Back Gear and Power Feed. 

28” ae “oe ac “ “ “ sé 

32” ae ae “ae oe “ce “ae 


ENTIRELY NEW DESIGN AND IMPROVED. 
” 
om Gibbed Sliding Head . j with Patent Automatic Stop. 





Send for feactitinaiin and Prices. 





KING OF THE 


Road Makers. 


Forster’s Patent 


ROCK BREAKER 


Properly cubed. No gear 
wheel to break. Product Io1o 
200 tons perday, according to 
size. Over 1550 in use. For 
COARSE OR FINE CRUSHING. 
Does the work of any other 
breaker with } , the power and 
% the expense for keeping in 
repair. Mounted on iron , 
trucks. Only manufacturers. * 
Correspondence solicited. 


TOTTEN & HOGG F’DRY CO., 
Mfrs. Rolling Mill Machin- 














MADE FROM THE BEST QUALITY OF 
Crucible Steel. 


ery, Pittsburg, Pa. 
CASTINGS guaranteed to be sound, solid and free from blow- 


holes. Tensile strength and durability equal to any Steel 
Castings made. 
F. E. ROBERTS FOUNDRY,CO.., 
Paulina St., South of Blue Island Ave., 


CHICACO, ILL. 


THE DEMING CO. 


SALEM, OHIO. 


Pumps, 


For HAND AND POWER. 


Adapted for BorLER FEEDING, FIRE Pur- 
POSES, etc.; also ARTESIAN WELL CYLINDERS 
and WoRKING HEADs for FACTORIES, MILLS 


Hydraulic,Boller,Test Pump. Fig 666. and FURNACES. 
HENION & HUBBELL, 55 & 57 N. Clinton St., Chicago, Ill., General Western Agents. 


Send for illustrated catalogue and’price list. Mention this paper. 











Sco eaprentianennewr es 


—. 26, 1893.] THE IRON TRADE REVIEW. 23 


VERTICAL The eae rence 


. Balanced Compound Engines - Graphite Paint 


gives perfect protection 





FOR against acids, gases, brine, 


ROLLING MILLS AND BLAST FURNACES, water, alkalies, smoke, 
Di t C ti moisture and _ sulphur 
1rec onnections. ee 


Any variations of speed desired. Guaranteed more economical, powerful and durable Invaluable for bridges, iron 
than any type of engine in use. 








vessels, furnace cupolas, 


smoke stacks, iron roofs 
WELLS ENGINE CO.,) 2 ssisine: “Sa 


91 Liberty St., New York City. special circular. 


A very interesting and instructive pam- W. W. LAW RENCE & CO., 
phlet on lubrication by means of pure, Pittsburg, Pa. 
flake graphite will be sent to all who Coerncasd hee al 
desire it. It is scientific and practical. bettie we 
mJ... DIXON CRUCIBLE CO., - Jersey City, NJ gy fiisyania Lines. 


DO YOU LACK STEAM? WE CAN BEEP YOON cee cette ome, cee tk 


AV., "and Ww ae 211 House corner. 
THROUGH TRAINS RUN AS FOLLOWS BY CENTRAL TIME 

















Sold fonly upon approval * Daily. + Daily, except Sunday. 
ft celal = ‘ROM CLEVELAND T9 rate OnIVE 
after trial. , , 
6 : : : Pittsburgh and Bellaire............} 8.10 am P23 pm 
For information, prices, Or | Pittsburgh, Bellaire and East...f 1.05 pm { 6.10 pm 
eT ee Philadelphia and New York.....* 1.40 pm *11.40 am 
estimates, Baltimore and Washington......* 1.40 pm *11.40 am 
Alliance and t+ ricenygg ae * 1.40 pm *11.40am 
—, Ravenna and Alliance...............f 3.25 pm 10.10 am 
ADDRESS Hudson and Ravenna.. — 5.10 pm + 8.25 am 
Philadelphia and New York... “II. Io pm * 5.25 am 


Baltimore and Washington...... “11.10 pm * 5.25 am 
¢ oO re D oO N Alliance and Pittsburgh........... *I1.1I0 pm * 5.25 am 


Mt. Vernon and Pan-Handle Route. 





FROM CLEVELAND TO LEAVE ARRIVE 

Hollow Blast Grate 60. Xenia and Cincinnati...............% 8.00am * 5.25 pm 

§ | Akron and Columbu.................% 8,00 am * 5.25 pm 

= Re ANT TT al ee : Akron and Columbus.. sees? 1.05 pm F12.30 pm 

Akron and Orrville.. sessseeeeee? 3-25 PM FIO.IO am 

Gordon Hollow Blast Grate for Culm, Slack, Ete. GREENVILLE, MICH. Columbus and Cincinnati......... * 8.00 pm * 7.00 am 








Depot foot of So. 
Water St. 


Porter Iron Roofing & Corrugating Co., Valley R. R. |=" 


Alrame & COBO siiiseses<..dcce cones *6:45 P M| “7:15 AM 

Cincinnati Onio. Akron, Canton & Valley Jt...... 10:30 AM #3. I5 PM 
Valley Jt. & Way Stations...... 76:45 P M| T7:I5 AM 
Akron, Canton & Chicago....... *8:10 AM! *6:30 P M 
OFING AND SIDING WOOStET.........ccccscrressesesersncerers ..| 72:40 P M| 6:30 P M 

IRON AND STEEL RO «| Akron, Canton & Marietta..... 72:40 P M|fII:00 AM 
Akron, Canton & Cambridge..| 6:45 P M| 13:15 P M 
Wheeling, Washington, D.C., 








Manufacturers of all kinds of 


The Pioneers of the Roofing Business in 


the United States. We guarantee sat- and Baltimore.............ccc00+ 72:40 PM, 73:15 P M 
isfaction. We ship promptly. Give us Steubenville, & Wheeling...... 4 ons ane ta oo - - 
i 2:40P} 3:15 P! 
a trial order and we will sell you more 4 3:15 
when n need of same. tDaily except Sunday. “Daily. Pullman buffet 


Sleeping coach between Cleveland and Chicago 


Wheeling and Lake Erie Railay, 


SYKES IMPROVED. THE NEW THROUCH’LINE 


Best Roof on earth. Suitable for all buildings 
and very easily applied. All our iron and steel is 


re-rolled and box-annealed, and painted with the 

best of paint and pure linseed oil. We manufac- "I" > Ta Ee DD <> 
ture all styles of crimped, corrugated and beaded 
iron, etc., and make extremely low prices on carload 


lots. Write for prices and handsome catalogue, Steubenville, Pittsburg, Marietta. 
mentioning this paper. 


me IRON & STEEL ROOFING CO., Chicago, Ill., or Niles, Ohio. THROUGH COACHES 


BETWEEN 


THE GRIFFIN MILL Toledo & Marietta, 
Through Sleepers Between 


PITTSBURCH & CHICACO, 


AND DAY COACHES BETWEEN 


8@~ When writing for our Prices and Illus- 
trated Cats slogue, please mention 7he Jron 
Trade Review 











BETWEEN 


-~ AND = 











A perfect pulverizer of all refractory sub- 


stances by either the wet or dry process. It Toledoand Pittsburgh, Via Akron,Cuyahoga 


works better and at less expense than any Falls, Kent, Ravenna, Leavittsburg, War- 
. . " — ren, Niles, Girard, Youngstown, 
other Mill, and is conceded to be the only New Cantle and Allegheny. 


perfect pulverizing Mill manufactured. The Onty. Line sunnian thermal 


For free illustrated pamphlet address “EB EAUTIFUL ZOAR.’ 
BRADLEY FERTILIZER (CO., 92 State St, Boston.) a. c. sear, Jas, M. Harn, 


Traffic Manager. Gen'l Pass. Agent. 








Se 
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BUYERS’ DIRECTORY OF IRON AND STEEL TRADES. 





Advertising Agencies— 
G. P. Rowell & Co., New York. 
Advertising Specialties— 
Clark & Co., Chicago, Il. 
Anti-Friction Metal— 
Magnolia Anti-Friction Metal Co., New York. 


Grant Anti-Friction Ball Co., Fitchburg, Mass. 


Automatic Stokers.— 
Brightman Stoker Co., Cleveland, O. 
Anglers and Tees-- 
Aetna Iron & Steel Co., Bridgeport, O. 
Bolts and Bolt Machinery— 
Upson Nut Co., Cleveland. 
Boilers and Boiler Attachments— 
Babcock & Wilcox Co., New York. 
Wm. B. Pollock & Co., Youngstown, O. 


E. H. Jones & Co., Cleveland. d 
The Stirling Co., Pullman Bldg., Chicago, I11. 
Skinner Engine Co., Erie, Pa. 
Chas. Miller, Beaver Falls, Pa. 
Variety Iron Works, Cleveland. 
Weston Engine Co., Painted Post, N.Y. 
Ravenna Boiler Works, Ravenna, O. 
The Golley & Finley Iron Works, Lima, O 
Brightman Stoker Co., Cleveland, O. 
W. C, Leffel & Co., a? oO. 
Aultman, Taylor Mfg. Co., Mansfield, O. 
Liberty Engine Works, Cincinnati, O. F 
Fulton Steam Boiler Works and Foundry, Rich- 
mond, Ind. 
Blacksmith and Carriage Supplies— 


Weber & Co., Cincinnati, O. 


Blowers— 

E. H. Jones & Co., Cleveland. 

Brightman Stoker Co., Cleveland, O. 

B. F. Sturtevant Co., Boston, Mass. 
Barrows— 

Akron Tool Co., Akron, O. 

The Kilbourne & Jacobs Mfg. Co., Columbus, O. 
Belt Elevators— 

Lane & Bodley Co., Cincinnati, O. 
Brick Machinery— 

Straub Machinery Co., Cincinnati, O. 
Bars— 

Aetna Iron & Steel Co., Bridgeport, O. 
Brake Shoes— 

Congdon Brake Shoe Co., Chicago, Ill. 


Cranes and Derricks— 
Wm. Tod & Co., Youngstown, O. 
Chain Belting— 
Jeffrey Mfg. Co., Columbus, O. 
Cupolas— 
Victor Colliau, Detroit, Mich. z 
Greiner Economical Cupola Co., Chicago, I1l. 
M. Steele Co., Springfield, Ill. 
Cut-off Couplings— 
J. H. & D. Lake Co., Hornellsville, N. Y. 
Coal and Coke— 
W. J. Rainey, Cleveland, O. 
F.j.& H R. Pool, Cleveland, O. 
Correspondence School— 
Correspondence School of Mechanics, Scranton, 
Pa. 
Chilled and Sand Rolls— 
Totten & Hogg*Iron and Steel Foundry Co., 
Pittsburg, Pa. 
Consulting Engineers— 
J. C. Slocum, Chicago, 111. 
Desks— 
Cleveland Desk Co., Cleveland, O. 
Drilling Machines— 
Aurora Tool Works, Aurora, Ind. 
Hill, Clarke & Co., Chicago, Ill. _ 
Garvin Machine Co., New York City. 
Drill Presses— 
A. P. Quint, Hartford, Conn. 
Drop Presses— 
Toledo Tool & Machine Co., Toledo, O. 
Godfrey J. Bremer, Kalamazoo, Mich. 
Drop Forgings— 
Palmer, Cunningham & Co., Philadelphia, Pa. 
Dripping Machinery— 
J. H. Day & Co., Cincinnati, O. 
Dynamos for Electro-Plating— 
Thos. Buchanan & Co , Cincinnati, O. 
Vlevators— 
Graves Elevator Co , Rochester, N. Y. 
Emery Wheel Machinery— 
J Wendell Cole, M. E., Columbus, O., or Chi- 
cago, Ill 
Springfield Emery Wheel Co., Bridgeport, Ct. 
Emery and Corundum Wheels— 
Acme Safety Emery Wheel Co., Detroit, Mich. 
1 Wendell Cole, ColumLus and Chicago. 
Caos. Buchanan & Co, Cincinnati, O. 
Springfield Emery Wheel Co., Bridgeport, Ct. 
Engines (Gas)— 
Otto Gas Engine Co., Chicago, I11. 
Van Dusen Gas Eugine Co., Cincinnati, O. 
Ejectors— 
James Tenks, Detroit, Mich. 
American Injector Co. 














Moulding Sand— 
Garden City Sand Co., Chicago, Il. 
J. Downerd & Son Co., Zanesville, O. 
Electro and Nickel Platers’ Supplies— 
Thos. Buchanan & Co., Cincinnati, O. 
Engravers and Electrotypers— 
~ oa Electrotype & Engraving Co., Cleve- 
and. 
Union Electrotype Foundry, Cleveland. 
Engines (Steam)— 
Wm. Tod & Co., Youngstown,-:O. 
E. H. Jones & Co., Cleveland. 
Skinner Engine Co., Erie, Pa. 
Lane & Bodley Co., Cincinnati, O. 
L,. Spence & Son, Martins Ferry, O. 
Weston Engine Co., Painted Post, N. Y. 
Brightman Stoker Co., Cleveland, O. 
W.C. Leffel & Co., Springfield, O. 
‘Totten & Hogg Iron and Steel Foundry Co., 
Pittsburg, Pa. 
Liberty Engine Works, Cincinnati, O. 
Wells Engine Co., New York City. 
Engineers and Contractors— 
E. H. Jones & Co., Cleveland. 
Brightman Stoker Co., Cleveland, O. 
J.C. Slocum, Chicago, Il. 
General Engineering Co., Harvey, III. 
Electrical Engineers— 
L. K. Comstock, Chicago III 
Engineers’ Specialties— 
James Jenks, Detroit, Mich. 
Eave Troughs and Conductors— 
Berger Mfg. Co., Canton, O. 
Emery Grinding and Polishing Machines— 
Thos. Buchanan & Co., Cincinnati, O. 
Explosives— 
Hercules Powder Co., Cleveland. 
Files, Makers of— 
A. & H. Gough, Cleveland. 
K. K. Morris & Co., Cincinnati, O. 
Forges— 
Cleveland City Forge & Iron Co., Cleveland. 
Foundries— 
Harn, Ow & Co., Beaver Falls, Pa. 
Addyston Pipe & Steel Co., Cincinnati, O. 
Radford Pipe and Foundry Co., Cincinnati, O. 
Lane & Bodley Co., Cincinnati, O. 
The Sam’1 C. Tatum Co., Cincinnatl, O. 
J. W. Foley & Co., Cincinnati, O. 
Brightman Stoker Co., Cleveland, O. 
Congdon Brake Shoe Co., Chicago, Ill. 
South Chicago Foundry Co., Chicago, II1. 
The Lloyd-Booth Co., Youngstown, O. 
Totten & Hogg Iron and Steel Foundry Co., 


Pittsburg, Pa. ; 

General Engineering Co., Harvey, I11. 
Fire Brick and Clay— 

J.:Downerd & Son Co., Zanesville, O. 

J. V. Rose, Sharon, Pa. 

Stowe Fuller & Co., Cleveland. 

J.J. Shepard, Cleveland, 

Union Mining Co., Mt. Savage, Md. 

Garden City Sand Co., Chicago, I11. 
Foundry Supplies— 

J. Downerd & Co., Zanesville, O. 

J. D. Smith Fdy. Supply Co., Cincinnati, O. 

Straub Machinery Co., Cincinnati, O. 

Garden City Sand Co., Chicago, Il. 
Facings & Blackings— 

J. D. Smith Fdy. Supply Co., Cincinnati, O. 
Flour Mill Machinery— 

The Bradford Mill Co., Cincinnati, O. 
Furnace Linings— 

Union Mining Co., Mt. Savage, Md. 
Foot and Power Lathes— 

H. L. Shepard, Cincinnati, O. 

Sidney Machine Co., Sidney, O. 


For Sale— 
Walburn-Swenson Mfg. Co., Fort Scott, Kan. 
E. A. Wheeler, Sharon, Pa. 


Fans— 
B. F. Sturtevant Co., Boston, Mass. 


Friction Clutch Pulleys— 
J. H. & D. Lake Co., Hornellsville, N. Y. 
Flue Cleaners— 
E. Rayfield, Chicago, I11. 
Furnace Grates— 
Gordon Hollow Blast Grate Co., Greenville, Mich. 


Fuel Oil Burners— 
Gilbert & Barker Mfg. Co.. Springfield, Mass. 
Kenderdine Hydro Carbon Fuel Co., Frankford, 

Philadelphia, Pa. 

C. D. Juvinall & Co., Upper Sandusky, O. 


Gear Cutters— 
Palmer, Cunningham & Co., Philadelphia, Pa. 


Galvanizers— 

H. H. Hodell, Cleveland. 
Grindstones— 

E. K. Morris & Co., Cincinnati, O. 
Glass Boards— 

Canton Saw Co., Canton, O. 
Gearing 

Straub Machinery Co., Cincinnati, O. 
Graphite Paint— 


Jos. Dixon Crucible Co., Jersey City, N. J. 
W. W. Lawrence & Co,, Pittsburgh, Pa. 








Grate Bars— 
Gordon Hollow Blast Grate Co., Greenville, Mich. 


Higgs & Seaman’s Gas Valves— 
Totten & Hogg Iron and Steel Foundry Co., 
Pittsburgh, Pa. 
Heaters and Purifiers— 
Stilwell & Bierce Manufacturing Co., Dayton, O 
E. H. Jones & Co., Cleveland. 
Warren Webster & Co., Philadelphia, Pa 
Brightman Stoker Co., Cleveland, O. 
Hack Saws— 
Millers Falls Co., New York City. 
Hardware Specialties— 
The Sam’1 C. Tatum Co., Cincinnati, O. 


Heavy Hardware— 
E.K. Morris & Co., Cincinnati, O. 
Hangers, Pulleys and Shafting— 
Lane & Bodley Co., Cincinnati, O. 
The Sam’! C. Tatum Co., Cincinnati, O. 
J. W. Foley & Co., Cincinnati, O. 
Heating and Ventilating Fans— 
B. F. Sturtevant Co., Boston, Mass. 
Hydro-Carbon Burners— 
Kenderdine Hydro-Carbon Fuel Co., Philadel 
phia, Pa. 
C. D. Juvinall & Co., Upper Sandusky, O. 
Iron Filler— 
W. W. Lawrence & Co., Pittsburgh, Pa. 
fron Nails and Steel— 
Weber & Co., Cincinnati, O, 
Iron Ore, Bar and Pig Iron— 
Oglebay, Norton & Co., Cleveland. 
J. H. Outhwaite & Co., Cleveland. 
Condit-Fuller Co., Cleveland. 
EK. C. Pope, Cleveland. 
Cleveland Iron Mining Co., Cleveland. 
Corrigan, Ives & Co., Cleveland. 
Aetna Iron & Steel Co., Bridgeport, O. 
B. M. Jones & Co., Boston and New York. 
Wilhelm & Co., Harrisburg, Pa. 
Iron Rolls.and Pinions. 
Totten & Hogg Iron and Steel Foundry Co., 
Pittsburg, Pa. 
Injectors— 
Penberthy Injector Co. Detroit Mi h. 
Eagle Lubricator Co., Cleveland, O. 
American Injector Co. 
Iron and Steel Roofing— 
Svkes Iron & Steel Roofing Co., Niles, O. 
Berger Mfg. Co., Canton, O. ; 
Porter Iron Roofing & Corrugating Co., Cincin- 
nati, O. 
Iron and Steel Wire— 
Trenton Iron Co., Trenton, N. J. 
Curtis Steel Roofing Co., Niles, O. 
Investments— 
Frank R. Biedler, Baltimore, Md. 
Fidelity & Deposit Co., Baltimore, Md. 
Duluth Mining Investment Co., Duluth, Minn. 
Geo. Pemberton, New York. 
Insurance Companies— 
Hartford Steam Boiler I. & I. Co., Hartford, Ct 
Improvement Companies— 
Muncie Land Co , Muncie, Ind. 
Lathes— 
Sidney Machine Co., Sidney, O. 
H. L,. Shepard, Cincinnati, O. 
Aurora Tool Works, Aurora, Ind. 
The Bradford Mill Co., Cincinnati, O. 
Hill, Clarke & Co., Chicago, III. 
Garvin Machine Co., New York City. 
Lathe Dogs— 
Palmer, Cunningham & Co., Philadelphia 
Lathe Tools— 
Armstrong Bros. Tool Co., Chicago, I11. 
Link Belting— 
The Jeffrey Mfg. Co., Columbus, O. 
Lifting & Mixing Machinery— 
J. H. Day & Co., Cincinnati, O. 
Land Companies— 
Muncie Land Co., Muncie, Ind. 
Lanterns— 
Rau Manufacturing Co., Chicago, I11. 
Lubricators— 
Eagle Lubricator Co., Cleveland, O. 
Lunkenheimer Brass Mfg.-Co., Cincinnati, O. 
Mining Machinery— 
Copeland & Bacon, New York. : 
Machine Shops— ! 


Toledo Machine & Tool Co., Toledo, O. 
Spicer Mfg. Co., New Philadelphia, O. 
Harn, Ow & Co., Beaver Falls, Pa. 
Godfrey J. Bremer, Kalamazoo, Mich. 
Machinists’ Tools and Supplies— 
Aurora Tool Works, Aurora, Ind. 
Cincinnati Milling Machine Co., Cincinnati, O. 
agp J. Bremer, Kalamazoo, Mich. 
Hill, Clarke & Co., Chicago, II11. 
Callender & Patterson, Dayton, O. 
Garvin Machine Co., New York City. 
Metal Ceilings— 
Fred F. Bischoff, Chicago, III. 
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Municipal Bonds— 
Frank R. Biedler, Baltimore, Md. 
Milling Machines— 
Cincinnati Milling Machine Co., Cincinnati. 
Godfrey J. Bremer, Kalamazoo, Mich. 
Brainard Milling Machine Co., 


MiMill, Clarke & Co., Chicago, II. _ 

Garvin Machine Co., New York City. 
Mill Machinery— 

Straub Machinery Co., Cincinnati, O. 
Mines and Mining Stock— 

Frank R. Biedler, Baltimore, Md. 
Mining Engineers— 

A. Leofred, Quebec, Can. 
Mechanical Engineers— 

J. C. Slocum, Chicago, Il. 
Office Furniture— 

Cleveland Desk Co., Cleveland, O. 
Oilers— 

Rau Manufacturing Co., 
Oil Burners— 

Kenderdine Hydro-Carbon Fuel Co., Philadel- 


phia, Pa. | 
C. D. Juvinall & Co., Upper Sandusky, O. 


Oil Grease Cups— 

Lunkenheimer Brass Mfg. Co., Cincinnati, O. 
Oil Well Machinery— 

The Golley & Finley Iron Works, Lima, O. 
Oil Tanks— 

Aultman, Taylor Mfg. Co., Mansfield, O. 
Ore Crushers— 

Bradley Fertilizer Co., Boston, Mass. 

Totten & Hogg Iron and Steel Foundry Co., 
Pittsburgh, Pa. 
Pumps (Steam)— 

E. H. Jones & Co., Cleveland. 

Deming Co., Salem, O. 

Brightman Stoker Co., Cleveland, O. 
Paint— 

Iron Clad Paint Co., Cleveland. 

W. W. Lawrence & Co., Pittsburg, Pa. 

Jos. Dixon Crucible Co., Jersey City, N. J. 
Perforated Sheet Metal— 

Harrington & King Perforating Co., Chicago, Ill. 

Aitchison Perforated Metal Co., Chicago. 
Photo-Engravers— 

National Photo-Engraving Co., Cleveland. 
Powder— 

Hercules Powder Co., Cleveland. 
Dresses— 

Toledo Machine and Tool Co., Toledo, O. 

Godfrey J. Bremer, Kalamazoo, Mich. 
Planers— 

Garvin Machine Co., New York City. 
Plumbago— = ; 

J. D. Smith Fdy. Supply Co., Cincinnati, O. 
Pulleys = 

Straub Machinery Co., Cincinnati, O. 

Lane & Bodley Co., Cincinnati, O. 

J. W. Foley & Co., Cincinnati, O. 
Power Plants— 

Weston Engine Co., Painted Post, N. Y. 
Portable Hoists— 

James Dunn, Cleveland, O. 
Portable Forges— 

B. F. Sturtevant Co., Boston, Mass. 
Plates— 

Aetna Iron & Steel Co., Bridgeport, O. 
Pulverizing Machinery— 

Bradley Fertilizer Co., Boston, Mass. 
Railway Supplies— 

Cleveland City Forge & Iron Co., Cleveland. 
Radial Drills— 

Universal Radial Drill Co., Cincinnati, O. 
Rock Breakers— 

Totten & Hogg Iron and Steel Foundry Co., 
Pittsburgh, Pa. 

Bradley Fertilizer Co., Boston, Mass. 
Rolling Mill Machinery— 

The Lloyd-Booth Co., Youngstown, O. 

Totten & Hogg Iron and Steel Foundry Co., 

Pittsburg, Pa. 

General Engineering Co., Harvey, Ill. 
Roll Lathes— 

Totten & Hogg Iron and Steel ‘Foundry Co., 
Pittsburg, Pa. 
Steam Boiler Inspectors — 


Chicago, Il. 


Hartford Steam Boiler Inspection & Insurance 


Co., Hartford, Conn. 
Saws— 
Peter Gerlach & Co., Cleveland. 
Canton Saw Co., Canton, O. 
Steel Rails, Blooms and Billets— 
Cleveland Rolling Mill Co., Cleveland. 
Smokeless Furnaces— 
J.V.Burke, Chicago, Il. 
Brightman Stoker Co., Cleveland, O. 
Sheet Iron— 
Cleveland Rolling Mill Co., Cleveland. 
The Golley & Finley Iron Works, Lima, O. 
Aetna Iron & Steel Co., Bridgeport, O. 
Ravenna Boiler Works, Ravenna, O. 
Semi-Steel— 
South Chicago Foundry Co., Chicago, III. 
Totten & Hogg Iron and Steel Foundry 
Pittsburg, Pa. 


Hyde Park, | 


Co. 
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| Sheet Steel— 
Aetna Iron & Steel Co., Bridgeport, O. 
| Steel Stampsiand Stencils— 
| J. H. Fleharty & Co., Cleveland. 
| KF, A. Sackman, Cleveland, O. 
| Steel Color Paint— 
W. W. Lawrence & Co., Pittsburgh, Pa. 
| Steel Castings— 
| Chester Steel Casting Co., Philadelphia, Pa. 
| New Castle Steel Casting Co., New Castle, Pa. 
| Congdon Brake Shoe Co., Chicago, III. 
| South Chicago Foundry Co., Chicago, I1l. 
| Totten & Hogg Iron and Steel Foundry Co., 
| Pittsburgh, Pa. 
| F.E. Roberts Foundry Co., Chicago, Ill. 
| Scrap Iron & Steel— 
| Klein & Cohn, Cincinnati, O. 
Special Machinery— 
Toledo Machine & Tool Co., Toledo, O. 
J. H. Day & Co:, Cincinnati, O. 
Godfrey J. Bremer, Kalamazoo, Mich, 
| General Engineering Co., Harvey, II. 
Shafting— 
Straub Machinery Co., Cincinnati, O. 
Stokers— 
Brightman Stoker Co., Cleveland, O. 
Steel Rails, Blooms and Billets— 
Aetna Iron & Steel Co., Bridgeport, O. 
Sand and Chill Rolls— 
The Lloyd-Booth Co., Youngstown, O. 


Smoke Consumer— 
The Breckett Smoke Consuming Co.,N 
Jas. Sargent, Rochester, N. Y. 
Northwestern Land & Coal Co., Boston, Mass. 
Jas. V. Burke, Chicayo, Il. 
Brightman Stoker Co., Cleveland, O. 
Steel, Mushet’s— 
B. M. Jones & Co., Boston and New York. 
Stay Bolt Tron—Taylor’s— 
B. M. Jones & Co, Boston and New York. 
Twist Drills— 
Cleveland Twist Drill Co., Cleveland. 
| Graham Twist Drill & ChuckCo., Detroit, Mich. 
The Whitman & Barnes Mfg. Co., Akron, O. 
Torches— 
Rau Manufacturing Co., Chicago, I11. 


orwalk,O. 


| Turnbuckles— 
|} Cleveland City Forge & Iron Co., Cleveland. 


| 
| The Golley & Finley Iron Works, Lima, O. 
|'Tin Plates Rooting)— 
| Merchant & Co., Philadelphia, Pa. 
| Tinners’ Hardware— 
Berger Bros, Philadelphia, Pa. 
Tinning Machinery— 
| The Lloyd-Booth Co., Youugstown, O. 
| Tramways— 
| Trenton Iron Co., Trenton, N. J. 
| Trucks— 
| The Spicer Mfg. Co., New Philade Iphia, O. 
| Turret Drills— 
| A. P. Quint, Hartford, Conn. 
| Valves— 


Lunkenheimer Brass Mfg. Co., Cincinnati, O, 


| 
| Ventilating Fans— 
| E.H. Jones & Co., Cleveland. 

| Brightman Stoker Co., Cleveland, O. 

| B. F. Sturtevant Co., Boston, Mass. 

| Watchman’s Time Detector. 

Cleveland Electrical Mfg. Co., Cleveland, O. 
A. Nanz & Co., New York City. 


Wood-Working Machinery— 

The Egan Co., Cincinnati, O. 
Wire Machinery— 

John Adt & Son, New Haven, Conn. 
Washers— 

Milton Mfg. Co., Milton, Pa. 


Water, Gas and Steam Pipe— 


Addyston Pipe & Steel Co., Cincinnati, O. 
Radford Pipe & Foundry Co., Cincinnati, O. 


Wheelbarrows— 
| Akron Tool Co., Akron, O. 
Wire Rope— 

Trenton Iron Co., Trenton, N. J 


Water Stand Pipes— 
Aultman, Taylor Mfg. Co., Mansfield, O. 
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ARTISTIC 
PRINTING 

| WRITE 

| THE 

| CLEVELAND 

|PRINTING & 

| PUBLISHING CO., 


| 


| CLEVELAND, O. 





THE 
CLEVELAND-CLIFFS IRON CO., 


Cleveland Iron Mining Co.—tron Cliffs Co. 


Producers and Sellers 

Lake Superior Iron Ores and Pioneer Charcoal 
Pig Iron. 
| Mercantile Building, 


| 
| 


CLEVELAND, O. 


bateahnowess.\ Norton & Co.. 





Successors to Tuttle, Oglebay & Co., 
Commission Dealers in 
IRON 


= ORES, 


FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS. 


I CLEVELAND, OHIO. 


PETER GERLACH & CO., 


Saws, Tools and Machinery. 
Office and Warerooms, 28 Columbus St. 
Factories on Columbus, Winter and Leonard Sts 


Cleveland, Ohio, U. S. A. 


CORRIGAN, IVES & CO.. 


DEALERS IN 


IRON ORE AND PIG IRON, 


Rooms 716, 717, 718, 719 Perry-Payne Bid’g, 
CLEVELAND, OHIO. 


THE CONDIT-FULLER C0,, 


Pig and Bar Iron, 
CLEVELAND, . OHIO. 


E. C. POPE, 


COMMISSION DEALER IN 


Iron Ore, Pig Iron 


AND METALS. 
Cleveland, Ohio. 





ESTABLISHED 1854. 

















J. H. OUTHWAITE. W. G. POLLOCK. 


J.H.OUTHWAITE &CO., 
Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


rEROomw OoRE., 


' 
| 
| Perry-Payne B’ld’g, 


Cleveland, O. 





When you write to firms ad- 
vertised in our columns, please 
mention the fact that you took 
their address from our paper. 
They will thank you for it. 


| 


| 





CLEVELAND ROLLING MILL CO., 


CLEVELAND, 


OHIO. 


——MANUFACTURERS OF—— 


BESSEMER AND OPEN-HEARTH STEEL, 


,| Blooms, Billets, and Slabs. Steel Rails, Steel Beams, Channels and Angles. 
Steel Wire of all kinds. 


Spring, and Sleigh Shoe Steel. 
Galvanized and Black Sheet Iron 


; Steel Forgings, Bar 
Barbed Wire, Iron and Steel Plates, 
and Steel Corrugated Iron Roofing. 
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Gives the best oil fire. 


Send for Catalogue to Hall Steam Pump Co., 


Does not increase insurance. 200 


THE AERATED FUEL COMPANY'S 


Plants in use for 50 varieties of work. 


SYSTEM 


Forging and tempering a specialty 


Pittsburg. OO tBERT & BARKER MFG. CO., General Agents for the U. S., Springfield, Mass. 





Do You Use Oil tor Fuel? 


IF $0, DO NOT FAIL 


To Investigate 


CIRCULARS. 





THE KENDERDINE BURNER. 


If you are anticipating a TRIAL of oil for Fuel, our system is the Cheapest; it does 
not require any expensive Air Compressor ; only an ordinary Fan Blower and small Ro- 
tary Pump in connection with our Burner and Governor being nesessary. 


SEND FOR 


KENDERDINE HYDRO-CARBON FUEL COMPANY, 


Station F, Ttucker and James Sts., 


PHILADELPHIA, PA. 





JUVINALL’S 


Automatic Fuel Oil 
BURNER. 





References,! prices, &c., 
furnished on application. 





ta General Work, Gen 
erating Steam, Burning 


Lime &c., wherever Crude 
Oil is used for fuel. Can be 
set to hold any desired 


pressure of steam, and 
needs no further attention. 
Strictly Automatic. 

For further particulars 
address, 


C. D. JUVINALL & CO., 
Upper Sandusky, Ohio. 





Alphabetical List of Advertisers, |;isi=:7¢e: 





The star (*) indicateg that the adv. appears alter- | 
nate weeks; the dagger (f) once a month; the 
double dagger ‘{) once in three weeks; 
parallel (j) three times out of four. 


Aitchison, Rob’t Perforated Metal Co................. 
Adt, John & SOM ............::scesesessesreereeeeees 
Armstrong Bros..............--.00es0++ 

Acme Safety Emery Wheel Co............. 
Akron TOal CO., TE.......0-....cccrssseee-sescsees 
Aurora Tool Co............0:+++++ 

Aultman Taylor Mfg. Co. 
Aetna Iron & Steel Co...... 















American ImjectOr CO......ccc.cceccesecseeeneee eeeeeeenenenes 2 
Bischoff, F. F. & CoO.........scccsesecseseeecesseeseonecesssesers 32 
Babcock & Wilcox Co...........:::sscsseeseees ooo 2 
Berger Bro............sses:sseeereeceenes seeeee oot Oe 
Bradley Fertilizer Co..... sowba. eve 23 
Brightman EE COR oe vc cee crccnien ccvese 18 

Berger Mfg. CO..2.....cc..ceeeeeeeeeeeeceeessstensnenenee noes _ 
tj. V. Burke.. — - 
Biedler, Frank R..... ee 19 
Bremer, Godfrey J weessseseassecsceress consesenseseess 31 
*Beckett Smoke Consuming CO............::::ceseeeees _ 
Callender & Patterson. .........-cssccesseeeccseeeesereeseeenes 3 


‘Chicago, Milwaukee & St. Paul Railway Co..... — 
“Cleveland Desk Co................:-ssecessseeseses soseeeeeees 

*Cleveland Klectrical M’f’g. CO........0.cceeee screenees 31 
Cleveland City Forge & Iron Co... 


the | Milton Mfg. Co... be Biwldsk abn vte ds eec ack 
| Magnolia Anti- Friction Metal Co.. = si 


| 
| 
| 
| 


Cleveland Twist Drill Co.............sscceceseeeseeseeeeeees 32 | 
Cleveland Iron Mining Co.............sccsceceseeeeeeeeeeees 25 
Cleveland Rolling Mill Co.............:eceseseeeeseseesees 25 
Condit Fuller Co............cccccseecseeceseneeesceressesssecences 25 | 
*Copeland & Bacot ............0--seseceseeseeseseneseseseceeees - 
COlffaw, ViCOT...<...c0cccccscccsecesccorsccccssscccsescnsesscesess 30 
Cole, J. A SR EE. ENR Tee ee 32 
Chester Steel Castimg Co. ..........ccccceececseeeeeeeenens 2t | 
Corrigan, Ives & Co.............. wee 25 | 
Canton Saw Co., The......... eresseseseeses 20 | 
*Cincinnati Milling Machine Co...........:.ccsseeee 32 
Copmmmtochs, 1p. Ko ccsivccsciccectescc0s soccsescseccsesoccssesscccces 31 
CFF Be OD. reccevvenesscccsescnccsccccnencesvoveneecssoccoseason ers E. 

















Congdon Brake Shoe Co...........-+.+++ 
Correspondence School of Mechanic: 





Deming Co..............sssecceeeseseeoees = a 22 
Downerd & Son Co., The J... 31 
Dixon, Jos. ee ES GEE Cera 23 
Duluth Mining Investment Co. ........ aE 
Egan CO.......cc.cecceceseeesseeseeneneeeeesessesseeseeens sees 27] 
Eclipse Electrotype & Engraving Co...,...... ies> 32 
*EKagle Lubricator Co ..............-ceeeeeeeeeeeeenee ee ee 
Fleharty, J. H. 8& C0............--cssseneececeseneesenenes ~~ = 
Fulton Steam Boiler Works and Foundry......... 19 
Garden City Sand Co.. Sastqavsonatibeaiebesdoes sé 16 
General Engineering Co.. - suvemeenmenes — 
Graham Twist Drill & Chuck. Co. ibpiastsllicabulintingpbires I 
Garvin Machine Co......................ccseresseseeceees — 
Graves Elevator C0.........-:cccceeeeseeeerseneeenenee ses seeees 20 
Gerlach, Peter & Co......................sccccces-cssesveseceees 25 
Greiner Economical Cupalo Co................ 29 
*Golley & Finley Iron Works..... _ 
Gilbert & Barker Mfg. Co..... 26 
Gardner, J. C....ccccececcessennesseseeeersnecenceenenesenesseeceanes 20 
Grant Anti-Friction Ball Co..............66-.-cseeeeseeeees 32 
Gordon Hollow Blast Grate Co........ ow RB 
Harrington & King ee Co. 30 
Hill, Clarke Co. .........-.sceces-.- same ae 
*Hodell, HL. H. & CO... secserennsscrsneserenseenenanens — 
Hartford Steam Boiler Insp. & Ins. Co.............+. _ 


Hercutes Powder Co ...........ccccssessseceeseseeseceeeeeneees 
Illinois Central R. R 
iron Clad Paint Co.... 
Industry File Works 
Joes & Co., B. M ......ccccecccseseneeseeeeeeeees cannes sanenenes 
Jones, E. H. & Co.. biastanaanttinpee wes pombe nobonsnes 
Jetirey Mig. Co..... .......0.-c.ceree0: 

Jenks, James... 





yuvinall & Co., c. Biz “Sa 5 ialantieisiniescbbeeissscodes 
Kilbourne & Jacobs Mfg. Co., The....... core 2 
Kenderdine Hydro-Carbon F uel Co., “The........... 62 


*Leffel Co., TK bette sake seppndienbs naccndehaadeasenccsbes aayeoce _ 
“Lake Co., J. aD. be = 







| Lloyd Booth Co........... accunaniniod “ 
Law SE Da WH 2 WH savechscevecscsnsesssssnese = 23 
PE AURMMNE SENG SOBs, TGs. oo sasceccevcccconsbensesesaen — 





| {Millers Falls Co.. ciaeacaben nicl 
a a nadisseumancnntibesabibubdenbins 20 
ie tn icicle vnechwiepintgabtiainannsbgntis 19 
National Photo-Engraving C0..........ccc:cceseeeeeeees 19 
*Nanz &Co.,A on 
New Castle Steel Castings Co bec 
*Northwestern Land & Coal Co...............eccessseeees — 
SEINE, Wa MRM cicrk obs sosncs sessvedieseuthcad vores 
Oglebay, Norton & Co.......... 

III OMS iviics cccksennscabssnamiqeennnprsebicesue 





















IIE, MIDs snscicheesssscieses: atetsnnntabeaiteresersessesce SC 
| Pope, E. C. sonianthosnebs geltnvenaactbyes 25 
| Palmer, Cunningham & Co. uke een eneesiagrecacebuaegen 21 

Penberthy Injector _ had cpucn canons on avn netvee pelea keoken eee 32 
| Pollock, Wm 2 
| Porter Iron Roofing & Corrugating Co... 23 
| Poole, F. J. & H. R........c0000 ever cocceeseeeseessocccncooeooecee I 

SN Brae theiniys csenonsesnsntedidvsdBidiestieecoteeste b2-Uy 32 
SNES “UPON OG so ceniss vccosnoqaeesetsotectnscs 21 

Rau aetaring Gi vieesdistsan 
| Rayfield, E.........0. eee wa 

Rainey, Ww. “i ianiiede tnidieminaie 2 

Roberts Foundry Co., F. E.. 22 
| Sargent, Jas.. . 21 
| Sykes Iron Roofing ‘Co... : 
a 2 Se >a 

Stirling Co... ; pnapdee 
| Stilwell & Bierce Mfg. Co.. asenes ee 
| Shepard, H. L., —- = — 

Skinner Engine Co.. . 30 

—| *§teele Co., The M.. a 
TTSharon Fire Brick Work atcue eS 
|Stowe Fuller & Co.............. See 

| *Spicer Mfg. Co., The............ an 

L.. Spence & Son.. pisteee o- 2 

\J. J. Shepard... Sadkasepleubisniecstosaete eg 
| Sidney NR TN oa Lidiitacahvanisesechani cose 32 
| Springfield Emery Wheel Co..............+ ove OE 

South Chicago Foundry Co....... 16 

Sturtevant B. F. Co.......... — 

Slocum, J. C.. eceveessensmsconeses ossves seece I 

Toledo Machine & Tool Co. eG vapsip bas waned angie 27 

Tod, Wm. & Co.. Ree a ae 

Totten & Hogg Iron and Steel Co........... eos 22 

PEE EP centeacensatyesursosononppssei.sina ane 

Upson Nut Co.. skal ashinon youeenvnsaieons’ Ue 

Union Electrotype Foundry.. sdnliotidce siaveadees ccs AO 

Se TEE TEI ninssencanynciitivanpaveosensaniiioeiie 17 
| “Variety Iron Works.. ; 31 

Van Duzen Gas E ngine ‘Co. 2 

PUT EE IRS GE COO cas csecesvinedonenscisvesnnecscbatsceees 22 

I i icniciiaiainccininisiin'nnschbh dhoennenopenterctane’ 23 

Weston Engine Co.. - a 

Whitman & Barnes file: Oban. Somes OF 

*Wilhelm & _ pasdeeciimapetEbGhnabs tven ebobussenpess bbbceaebs 18 

I Tn th isiicinedhsiiiaddeckampedbnbens sucubaganngeatianinece: 22 

IRON AND STEEL MARKETS. 


IRON ORE. 
Extra Low Phosphorus Bessemer 
No. 1 Specular, Bessemer quality.. 
No. 1 Bessemer hematite.................. 





$ 4.50 
$3.25@$ 3.50 





No 1. Specular, Non-Bessemer............... -+-$3-50@$4.00 
Pic IRON. 
CLEVELAND (f. o. b. cars) : 


a 
No. 1 Strong Foundry... 
No. 2 Strong Foundry.............. 


Sienncwevecdeweness $13 8S@$r14 00 
++» 14 50@ 00 00 
+ 1350@ 1375 






No. 1 Grey Forge, red short............ 13 00@ 00 00 
No. 2 Gray Forge, neutral............... 12 50@ 13 00 
No. t Amserican Scotchh...........ccscccscseses 14 50@ 1475 
No. 2 American Scotch..... sreeeee 13 50@ 13 75 | 
Lake Superior Charcoal............ 0.0... 17 00 

















PITTSBURGH (reported by A. H. Childs): 











a BINT cise cies ce pvtevenntencisccansesin $14 25@$14 50 
i ANN dbs sancocaisgnk sade diasiionsesesonns 13 25@ 1350 
Grey 2, RS Fae a ae 12 25@ 1250 
he at eae ee II 50@ 00 00 
Warm Blast Charcoal... seseeeee 18 OO@ 22100 
Cold Blast Charcoal....... +++ 00 00@ 27 00 
i RE a SET aE a 13 50@ 13 80 
CHICAGO wepannes by our representative:) 
Lake Superior Charcoal shasbenvedens srocuesooQh? oo@$17 50 
Local Coke Foundry No. 1. - 14 50@ 1475 
Local Coke Foundry No. 2.... +» 13 50@ 14 00 


so» 13 25@ 1375 
- 15 00@ 1600 
sore 14 0O@ 14 50 
- 13 50@ 14 00 
+ 14 85@ 15 25 
- 13 85@ 14 00 


Local Coke Foundry No. 3 .... 
Local Scotch Foundry No. 1. 
Local Scotch Foundry No. 2... 
Local Scotch Foundry No. 3. 
Southern Coke No. 1... 
Southern Coke No. 2... sits 
Southern Coke No. 3... ++ 13 35@ 13 60 
Southern No. 1 Soft.... «- 13 85@ 14 25 
OIC IIETEL 290. B NOUR vonccenescavescevencecosgeeree 13 35G 13 75 
Ohio Silveries No. 1.. ss. 17 00@ 17 50 
Ohio Silveries No. 2.. eccccevees svceceers EO OO 16 50 
Ohio Strong Softeners NO. Ieee... +++ 16 50@ 17 00 
Ohio Strong Softeners No. 2.... --+ 15 50@ 1600 
Tennessee Charcoal.. . 16 50@ 17 00 


Alabama Car Wheel............ aa epeteem ze 19 85@ 21 00 
CINCINNATI (reported by Hyatt, Mathews & Co.) : 
Southern Coke No. 1, Foundry............ “$13 75@$14 00 


Southern Coke No. 2 and No. 1 Soft.. 
Southern Coke No. , 
Ohio Soft Stone Coal No. tr. . 16 00@ 1650 
Mahoning Valley No. 1.......... s+ 16 00@ 16 25 
Mahoning Valley No. 2............ssesesseoee 15 00@ 15 25 


12 75@ 13 00 
. 12 25@ 1250 





Hanging Rock Charcoal No. 1, Fdy..... 18 50@ 19 00 
Hanging Rock Charcoal No. 2, Fdy... 17:-50@ 18 00 
Alabama Chercoal NO. 1£...ccccce.seceseeeeees 15 50@ 1600 
Standard Southern Coke, Grey Forge. 12 25@ 12 50 
Mottled Neutral Coke............-c0:-c.ccee0es 12 00@ 12 25 


High Grade Virginia Coke Iron No. 1. 16 25@ 16 50 
High Grade Virginia Coke Iren No. 2. 5 25@ 15 50 
Southern Car Wheel Iron..................... 18 00@ 18 75 
Lake SuperiorCar Wheel & Malleable. 18 00@ 18 25 


BUFFALO (reported by Rogers, Brown & Co.) 


Mahoning and Snenango Valley, 

strong, No. 1 Found ry..............0.... $15 00 
Mahoning and Shenango Valley, 

strong, No. 2 y-remid Sivesdteadecetucsnete 14 00 
Ohio Softener No. t.. bib dab paesincomenins 15 00 
a ree 14 00 
Jackson Co. Silvery, No. .-$17 00@ 17 30 







Jackson Co. Silvery, No. 2.. «+ 16 30@ 16 80 
Lake Superior Charcoal...... = 17 25 
Tennessee Charcoal.......... 18 00 


Southern Softener No. 1. eoose 14 15@ 14 40 
STIR SORT TI osc cosasanensocicecoscce 19 00 
Hanging Rock Charcoal..................... 20 50 
LOUISVILLE (reported by Geo. H. Hull & Co.) 
Southern Coke No. 1 Foundry............ $13 25@$13 50 
Southern Coke No. 2 Foundry............ 12 00@ 12 25 
Southern Coke No. 3 Foundry............ It 50@ 11 75 
Pip shchsnccestasincicinentevasceiesbtiess II 25@ 11 50 


Southern oe No. I Heir A apne 15 00@ 16 00 











Car Wheel... -- 17 50@ 1775 
LOUISVILLE cuuuuns m Hall Bros. & Co.): 
DOUTINEEE SOO THO. 8... ccccsserinscicsoscrszce $13 50@$13 75 
BOMEMETH OGIES WO. 9... cccccosessscescesoscsvese 12 50@ 1275 
Southern Coke No. 3..;......... «++ eooee 12 00@ 12 25 
Southern Charcoal No. tr... + 16 00@ 17 00 
Southern Charcoal No. 2... sees 15 50@ 1600 
Missouri Charcoal NO. 1.......cccsccsscesse 17 00@ 17 50 
Missouri Charcoal No. 2... -» 16 50@ 17 00 
BUOMEPAL ORC. .05...000sssecsescccrsedsctabebiveidle I1 50@ 1200 
Cold Short....... . I1 25@ 1150 
EM jnctninnittbstisiberinintipianevtonss + I1 00@ I1 25 
Southern (standard brands) s+. 20 00@ 21 00 
Southern (other brands)..... .............. 18 50@ 19 50 
RGEC QUOT a crasercisnes scesestssitabcetnce +++ 19 50@ 20 50 
St. Louts (reported by Rogers, Brown & Mea- 
cham) : 
Southern Coke No 1....... eevee $14 SO@$I4 75 
Southern Coke No. 2........... ++ 13 25@ 1350 
Southern Coke No. 3.......... 12 75@ 13 00 


“ 12 25@ 1250 
16 00@ 16 50 


Southern Grey Forge.......... st 
+ 15 00@ 15 50 


Southern Charcoal No. t.... 
Southern Charcoal No. 2............. 








salicaria aiA tes 00 
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| Missouri Charcoal No. 1........cccccssssreeees 14 50@ 1500 
| Missouri Charcoal No. 2..... ......0.sss0008 14 0O@ 14 50 
a eee fee 
Lake Superior.... 18 00@ 18 25 
RE ERS eae ha ees 18 50@ 18 75 





Connellsville Coke, St. Louis............... 5 65 


S 
DETROIT (reported by William F. Jarvis & Co.: 
Lake Superior Charcoal, all numbers..$16 50@$17 oo 
Lake Superior (coke) Bessemer 15 00@ 15 50 


Lake te fet Coke, Foundry, all ore. 16 25@ 1675 
Standard Ohio Black Band........ esseses 16 CO@ 16 50 


e 
GROMER IUT RE DOG Bosca, casowkiosquathsncsess ..» 14 50@ 15 00 
Southern Grey Forge... -++ 12 50@ 13 00 
Jackson County (Ohio Silvery... .. 17 50@ 18 00 


OLD RAILS AND SCRAP METAL. 


Gross TONS 


rand Flask 
Makers’ 


MACHINERY, ETC. 





FOR ANY PURPOSE. 















One of our leading LARGEST LINE IN | Old irom rails... cee ceseeeeeeeteeeeseeteeeneecees $16 50 
Old steel rails cscocetiinivsttag 4 50 
specialties. THE U.S. “Net TONS 
No. 2 RK. R. wrought GCap... cccrresccsovessesseccedd $16 oo 
— a No. 1 wrought sai etinasacericasicessriciasiantliabal 14 50 
. . : No. 1 Machine cast SCrap.........cc.ccceseeeeee .. II 00 
C— ORIGINATORS. Catalogue Now Ready. SONG OI ai acicinsecisstteemnsidedicl . 20 50 
BAND SAWS-Five Sizes. 9 Azle turnings i. 
INTRODUCERS. All fitted with our new Roller Nearly 300 pages and Wrought turnings (free from cast)....... se 9 50 
Guide, which prevents the Cast TIOTAIGS 550 0.0000000'0000 venbases saseasosecseves 6 75 
CONSTRUCTORS. blades from breaking, etc. Machines. Uncut wrought iron boilers..............ee 
Steel boiler Plates...,..cccccccscseses saa 


oo ey as eee ca 
Pipes ard flues (clean 
ME BE OE ccasccicesenssocontasedesusQiltin 
Hoop and band iron..... 
OCS 10OMi.5issst0055 cessi cect 
e9 Wrought drillings..... itn 


IN sik isciciis brut denencienlasatenedasssmn athens 
Nos. 251 to 271 W. Front St., CINCINNATI, OHIO. — ee 
STRUCTURAL MATERIAL. 


Beams and Channels (f. 0. b. mill)........ 2.0§¢@2.20¢ 





THE NOTE ciendnkdcicseniecsecksneventenusnsqnmaaiiig -1,80C@1.90c 
Ehret eae eaksenescsheueeunaess ni tnlitaiabiwarneds ve 
ers: ates... = 
sary ye | noes ee 
Heating MERCHANT IRON AND STEEL. 
Flat Bar. 
ee Be ee Re ee See d 
Ne 4% to6 by % tor inch............. we : 


1% to 6 by 1% to 2 inch...... 


1% & 1% by % to % rnch....... 

f] | in & 1% by % to ¥% inch.. 

%, %, %, by % to % inch 
BUILDINGS Round and Square. 
1 to1% inch 
Of all kinds by a forced cir- } 2 to 2% inch........ 
culation of warm air. 2% to 3% inch.. 
Send for illustrated treat-| 33% to 4 inch................. 
ise on ventilation and heat- | 4Y% to 4% inch 


= 











ing. (3) 4% og. Se EA A SER SE bes 
B. F. STURTEVANT CO.,|_ ; 
34 Oliver St., Boston, Mass. 4] » HS spgmam <dbdsaithk copizidasdibenaedamiwciilndls 1 85 
gt Liberty St., - NEW YORK, | 6 cvssessseeeteeseeee 
168. Canal St., - CHICAGO. % tent eee e eee eeeen eee eeeeesaeeees es eeeeeeeereeesseseneesseeneseeeeeenees 
135 N. Third St., - PHILA. Half Oval and Half Round. 


E. H. JONES & CO., ‘Special Dewats, 54: Frankfort St., Cleveland, 0. | 3.093; 3oti 
¥% toX inch.... 


THE LLOYD-BOOTH G60., "S300" coy." 
: XY to6t d 5-16 inch 
mh OHIO. fogs by % and S16 inch 


y%to % by ¥% and 5-16 inch.... 
4 to % by & and 5-16 inch 


Hoops. 


i SO Se os rennin 2 
1% to2, Nos. 16 to 18 
1% to 2. No. 19 
1% to 2, No. 20.... 
1% to 2, No. 21..... 
14% to 2, No, 22.. 
15-16, r and 1&%, 
15-16, 1 and 1%, 










































Nos. 13 to 15 
Nos. 16 to 18 
15-16, 1 and 1%, Nos, 19 and 20... 


inning 
MACHINERY. 


SSSSSESSCSAS 


. 15-16, rand 1%, No, 21...........00 
— 15-16, 1 and 1&%, No. 22........... 
Dh, Ts 0 o CO RE eraseciiticncssccoieenssdeseses 


Itu9 puw pues 
‘STINA SUT[[OY 





Pig Pe MW GIP Bic rececdecsclcb cel Gaddestedicackt es senssecernaee 70 
3h. NOB. 39: ORO BD...0<.cccceveses 80 
%, NOW B1....... go 
%, No. 22 oo 
RUB, FRGO. BE CE inisccccenecsccccrecect 70 





13-16, Nos. 16 to 18....... 


THE TOLEDO MACHINE TOOL CO., | :3:5 No'2"0 2 


13-16, No. 22 


88 8% 


= 
a 
° 


¥%, Nos, 13 idee... 80 
MANUFACTURERS OF ¥%, Nos. 16 to 18... 95 
¥%, Nos. 19 and 20.. 05 


%y ee 


a “e eee eeee 
Dh 5 EO Os Dksionnintiiuevelsiinee eae ncaystnaeatae 
11-16, Nos. 13 to I5.... ous 05 
t | 11-16, Nos 16 to 18....... 10 


~~ 
ai 








i | 11-16, Nos. 19 and 22. 20 
; | 81-36, INO. 22....ccocassues eee ond 30 
{ Ld bd II 16, WO. BB vcccenceserese a ee. ..3 40 
' 1 56, ROG. 13 BO BS cisseathonccescse<ccecccndeee «3 10 
{ Fey BOOM. 26 00 BG, ccineenesnaticesexes seseceteeeg 20 
| %, Nos. 19 and 20.. He EE 
| %, No. 21 40 
FOR BAR AND SHEET METALS. DIES FOR ALI | Zo Oe 3° 
y ALD . ve vy se u; é 4s %, No. 23 60 

KINDS OF WORK. Light Band. 
1 56 to 6 By 34 to 906 Cia. thi cecisis ecliccincatcociccs I 95 
: is : SEND FOR ILLUSTRATED CIRCULARS, | 1% tO 6 Dy NOS, 11 ANd 12..........ccceeeeeeeeseneseeseseeees 2 00 
Mention this paper . | 1 to 1% by &% to 3-16 inch.... pockachsah dade airs 2 00 
| 1 to 1% by Nos. 11 and 12....... seee2 O5 





%and 13-16 by % to 3-16 inch... bese 
% and 13-16 by NOS, 11 ANA 12........cccccersecsosseeees 2 20 


Sin, 09 Press. Oak and Superior Sts., TOLEDO, OHIO. 





— 
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THES 


ROBERT AITCHISON 


ERFORATED METAL (O- 


Tomek O} 7 1107:\010 ie 0 tte 


\ts 


sN Ww 
>PERFORATED METALS OF ALL KINDS 


OFFICE : 510---265 to 269 DEARBORN ST. 
WORKS AT SOUTH CHICAGO. 


RAU MFG. CO... 


MANUFACTURERS OF 


Copper, Brass 
and Tin Oilers, 


Of all Descriptions, also 














Torches, - - 


Lanterns, Etc. 


235 Lake St., CHICAGO, ILL. 








4/ 


Platform, 90” long, 273; 
wide; made of best seasoned 
hickury, with slat 
top. Weight, 350 
pounds. For par- 
ticulars address 


SPICER MANUFACTURING CO, 










Capacity, 
24% tons. 


Mepacielly adapted for Tin Plate, 


| % and 11-16 by &% to 3-16 inch 










New Philadelphia, O. C7 Sheet Lead, Sheet Iron and Stee, 





Gtump before a blast. | Fragments after a blast. | 


STRONGEST and SAFEST EXPLOSIVE 





¥% and 11-16 by Nos. 11 and 12.. 
% and 9-16 by &% to 3-16 inch... 
¥% and 9-16 by Nos. 11 and 12... 
% by % to 3-16 inch...............00ee 

Te Re See eee See 





Wagon Box Iron. 


% inch, beveled edge, by Nos. EE RINE TGisces casace’ 
% irch, 13 and 14.... ‘ 
¥% inch, - = “ )*. s1e8o 305, : 
YA inch, ” ms C'S? Gee OL casks 





Sheet Iron. 


ll ain ak si necccereivuiitsonreddeuud sneds peubeants 2 30 
No. 15 to 17 





Iron Boiler Plates. 

Tank, & inch and heavier 
C No. 1, = 3 
CH No.1, : 
CH Flange, “ 5 

Extra Flange 

Solid Fire Box 

Steel Boiler Plates—1-4 in. and Heavier. 























AEE OES SEE EE: Len SO Cem SRE Le ee eo 

| EE 

an tree 

Marine Flauge.. : 

Bot OS dS Rar SR ae RE 
Above includes plates 90 inches wide. 

Sy Gr BIE ass ss csc cbtesdtasccssscosesecatere we tb. extra 

96 to 100 in. wide........ 

100 to 104 in. wide vs os 
OS Gh ERO RR sa icici ss dv sncninccsscscsusantevecsees special 
American Cast Tool Steel. 

ROUND, SQUARE AND OCTAGON. cts. Ibs. 
Be GE sc csiscccnssederasescnsccs vacecescevsscncond 08 

9-16 to % Se ACE ae er .-.08% 
eR WO SO NEE ANG BOS BM ciscsnsascsenconcocecescccsonnceseed 09 

PS, ED ...09% 
% to 11-16 and 4%. a 
2 tit: ea eas ...10} 
Y to 9-32 and 6% tO 7 ithe... sccesseeseseeneneeneees sock 
MN GAM niedGcssth bce sp ugbieiis bensna pacaviivakiteunnnivesnosebsaeiiness 13 

Flats. 
cts. Ibs. 
2 to 9-16 in. wide by 2 to 54 thick..........cseressseeseseeees 8 
Bessemer and O. H. Steel. 

UNI ct acclin dnidaalistcosdvnensecsnvonesb base price, 2 35 

MNisiisiugs cre teotaubnenabsanapeensecone babs ‘a 2 25 

EE on. ds.nns a pvectiniiuenscintene xs 2 80 

Sleigh Shoe.. ny 2 50 

iciincchtintrycinigbenascevelesieceentbene sb 2 35 

Cutter Shoes, tapered and bent...... Y 2 75 

English Tool Steel. 
I ects icxbicesecnspiinpeontensccersssenanecss I5%eC 
fobson’s ‘‘ Best”’ ‘ 


i ss Choice”... 
Burden Boiler Rivets. 


%, %, 11-16 and % inches diameter...... 
Bridge %, %, 11-16 and % inch diam 





MACHINERY SUPPLY MARKET. 









Anvils. 

NR 5555s a cnn nicebanbesennness vaqevacetionseel ® th g@10 
I sccsiien 0 evsdbudecgueks asivncesens civcaoconcccertuberee 8 12 
Bellows. 

wean tina? Lg ea dis 40 
Blacksmiths 1 Bullock’s.........dis 50&10 
ENED isis ci:scccenstancindaeinesetanesiwcnterss: dis 40@40&10 
IN oe oiscsesiscneseasscpeaeiemetaneiiettecsssvesced dis 40&10@50 

Belting. 
Boston Belting Co.’ s standard 
extra 
ss - wey ~<a dis 55 





















Hmnown to the Arts. 


"POWDER, FUSE, CAPS, | 
Electric Mining Goods, 










| Hoyt’s Short LAD......ccccccscscosscceveccccvcesceess é 
Shultz Raw Hide Leather Belting, single dis 40 
Munson’s Short Lap Single Leather.............. dis 45 
Munson’s Short Lap Double and Light 

Se Bis dlsasiehapsesceyeeencescoscessssupccvsens dis 50 
Shultz Raw Hide Leather Belting, Double 
SE TR aa ian cabs snacreussanssovecceerceansiees dis 40 
ce a a eee dis so&10 
Alexander Brothers’ pure oak tanned............ dis 45 
Blowers and Exhausters. 

Se dis 20 

Boston Blower Co., 

EID :.cccsvsresennseonntntuntresinhvuctnevestsquinanivecesentaand is 

Chucks. 

Cushman’ s4JjJaw ane spuiibcinemcvedeseed dis 45 
. CIs cs cscctcnaretasncsctcanscugered dis 40 
” | ee oe meee dis 30 
of 2 a Brass WorkefB...............sss08+ dis 30 
- NOUR OMe i as cnkcnntnnnccusien thwsibetaussinaeibed dis 35 

Wescott’s Scroll Combination..............0...0++ dis 33% 
ve Independent ............ccccssrssecoreeees dis 40 
ws ee OD iy | ee tr dis 30 

oe tenth TAO E IE vvcene vines cvesccnsdeeccncetseversaeecces dis 40 
o REMRPTIOMGORE,,. 000s cevocdbearsconssonatoneocessia dis 45 

WitON Ss TMGEDOMGONE 4c ccccsscovescceccctusgsunessccess dis 45 

BMational Comm Bama tiGn.....ccccsscocccccccsccsessgqsoossed dis 40 

Sweetland _ ‘ 

Almond Drill... 

Morse =n 


loleunaaes Lathe 
s Universal Lathe.............. 





AID ALL roots FOR STUME BLASTING, és | | RS AIRE AR 
| Cutters and Reamers. 
HERCULES POWDER R COMPANY NIE ore escn cv ccceisoncutacocnenedibincssucel dis 10@15 
Prospect Street, Cleveland, Chin, Pratt & Whitney wis 10@I5 
aittre WILLARD, Mamageref | Standard oo... cccececccsessesesnersneenenesnesenenenees dis 10@15 





ABBE A ~ 


POPOL I ts 
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THE MESABI RANGE” 
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MNT UNN ccs so cintaduseesisinnsanginiaueipemaomassmnedteeeieheatod dis 15 
Brown & Sharpe, Milling Cutters..... dis 15 
ORE CR aie ccninsccesicenind dis 15 
Crowbars. 
PR Ga sic sskcccebtciecstnctcavcasas 


AND WINCHELL’S | 





Iron, steel points 
Drill and Drill Sockets. 


oD NO ea ITER EE ATES come dis 50&10 


“ TRON ORES OF MINNESOTA.” 


Their Geology, Discovery, Development, Qualities, and Origin and’ 
Comparison with those of other Iron Districts. With a 
Ceological map, 26 Figures, and 44 plates, 430 
pages octavo, good cloth binding. 


By N. H. WINCHELL and H. V. WINCHELL. 


No such report on the geology, genesis and industrial importance of the ores of the Northwest has 
ever been published. It is indispensable to all who are interested in these subjects, and to none more 
than to the economical geologist. 

Thos. A. Edison said : 


“This volume is a very valuable work, and fills a long-felt need. Its comprehensive and thorough 
treatment of the subject, and its c a illustrations, make it especially clear and attractive. The 
volume can be read with great profit, not only by those interested in the geology of the regions 
discussed and in the nature and origin of Minnesota and other iron ores, but also by those engaged 
in the pmo | development of the deposits and by prospective investors.” — The Engineering and 
Mining Journal. 

This work, on which the authors have been engaged for several years, has recently been published 
in a small edition as one of the “ bulletins" of the Minnesota geological survey. The authors ‘at 


their own expense have issued this separate edition. 


“It is the finest work on Iron Ores ever written.” 





By arrangement with the authors, 


THE IRON TRADE REVIEW 


will handle this volume, and it is able to make this special offer: 


There is now in press to be issued very soon a report on the Mesabi range, 
by H. V. Winchell. It makes a pamphlet of 60-pages, giving a history of recent 
developments and a general account of the method of occurrence of the ores, their 
quality, etc. It is the most complete description of the range yet published. 


We offer the two reports, postpaid, for $3.50, which is the price of 
“Tron Ores of Minnesota” by itself. 


THE IRON TRADE REVIEW CoO., 


27 Vincent St., CLEVELAND, O. 








THE 


GREINER 


Patent Economical 


CUPOLA. 


10 to 50 Per Cent. Saving in Fuel, 


With Corresponding Increase in Quality of 





Iron Melted, Over any Existing Cupola. | 
I5 Per Cent Saving Guaranteed. 





Can be Applied to any Type of Cupola Now in Use. 





400 IN USE IN EUROPE. 
U. S. REFERENCES GIVEN. 


AGENTS WANTED. 


The Greiner Economical Cupola Co,, 


714 Bort Building, 
CHICACO. 


| 
| 


il 





| Morse Taper and Straight Shank Larger 


Morse Taper and Straight Shank to 14”..dis 5o&10 





IIT inicdnnadeavitnccdwedarséucsjeesaceineesaneiiaan dis 25 
Drill Sockets dis 25 
Standard Twist Drills Riihecdcianeuuee dis 55@55&5 
CNET --' « ecdsesucctoveranermuduieul dis 55@s55&5 

Emery. 

No. 4 to No. 54 to Flour, C. F 

46 gr. 150 gr F, FF. 

pe ere 4%c 5 ¢ 2%c 
4" eee 4%c ske 2K%c 
1% ROZs BD Da.n.....2c0..<..c00s g-e see 3 ¢ 
10 I) cans, Io in case...... | 64c gs ¢ 
10 i) cans, less than 10.10 c Io ¢ 7%c 


Emery Cloth and Paper. 
Barder, Adamson & CO............cscccccsseee _ 50@s50&5 
H. H. Barton dis 50@50&5 





Nah oesdsckinsvanaskiebsnieiiensanees dis 60&10@60& 10&10 
Nicholson Naleiinbesbecesecseidacneoedanndal dis 60& 10@60& 10& 10 

Rd UF csontusscnoseuterconcquenapeababacmmacnanl dis 25 
Kearney & Foot dis 60&10@60&10&10 





Black Diamond... dis 60& 10@60& 10&10 























Se dis 60&10@60& 10& 10 
PRI Wilsiicici soeessided ocaunintesbadnatiecininahnietiucaien dis 65@70 
) __, CCR ea eee ...dis 7 
Stub’s..... dis 25 
NRE UN bis sicaccnsesnd cansebetiiaccsmincssdxocaspimmdncese dis 30 
pr yg A | eee dis 50 
Industry File Works, Hand Cut..................... dis 50 
Hammers. 
Ws BOWE ccvsssainthacavcecovaatacchapinscsrevsvehiadiaaddusaateateel 
Atha new list, Jan. 15, 1887............c0000 
Heavy hammers and sledges under 
over 5 
Jack Screws. 
WARS aaiiy MGT Ge Baia ss aisdiecccsctinsccinctce Aico dis 75 
Nuts and Washers. 
Size ofboltinches ¥% 5-16 % % % XR 1 
7 5% 4% 4, 3% 3% 
11% 8% : 5% 5% 5 
9 8 i, 4% 4% 4% 
In lots less than 100 Ibs, 8 ada ¥%e., 1 boxes 
add tc to list. 
Nails (wire). 
EAE BOR Bb, SUT vince sccsenainaccvnsusetlamenackeatentceneccord dis 75 
Standard Penny Nails, ® keg card rate 
eg $1.60 
Less than car lots...$1.70 
Oilers. 
TES OO ER ihe css dictwicsivanstentatisdncaiidoalbia’ dis 60 
BG MEI CE aie ciacictesacicwnicesadssncsucpanesten dis 50 
Malleable (Hammer’s), No. $3.60; No. 2, 
$4.00; No. 3, $4.40 PB dOZ.......... ccc ceeees dis 10@10& 10 
Packing, Steam. 
OI TOON Go ctisits ccncetbitciricabeccnsncaagmiatie dis 60 
American Packing Hemp baceneoigitabiunnnicembadan 8 I 9@10 
ee, ee OO ee aes BI 14 
Italian Ki or \.. Aapbeabnaconestpioninaal ® tb 13@19 
IE ONION so cwcacedandads: <ovdrscactauoustaenel #® Ib 40 
Ee at See LE . Bb 60 
ee i ae ..B DB 50 
| ARH Ak Bb 
PG ea onin a cdiqccosandocddccnosetbaccbaetinss TD 12&24 
REE aes Ib 48 
R iy eae sd 
RAO vsssicccisciecivee Less than Full Rolls. 60c #1 
PO Gos Sais sveinechcineakntgscapnicegeatowantce Ib 75 
Picks. 
Railroads, 5 DOIG dnscbescesedctulsneinenveee $12 dis 60 
Lg” EC RE an? $13 dis 60 
Pulleys. 
Iron Pulleys, Walker List.................ccccccecoeees dis 40 
Boa ee 
Split Wood Pulleys 
Rivets. 
| Iron, Thousand, list November 17......dis 50@s50&10 
| Iron, Ordinary, ‘Cooper’ s Block and Carriage 
oo TROWSMIIOE Wei cacccsesisninsitcintctebsiied ry 50@50& 10 
OT aictsisncccncctsdscusseecse cussssiedecceseniessssed dis 50@s50&10 
| Disston’ Ric iscihenseseiccascavdibinwanseced 
RW a ses cdtonse0s 
BORO iscsiecsncicis 
“Hack Saw Stubs.. 
- Eureka... bivakeskine 
# ia eee 


| Saw Swages Diston’s.. 
Atkins’ Circular Saws 
Mill, we and Drag Saws........di 
Wood Saw 





“ 
“ 


“ 
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<6 " “ ie ciserikncs~ consmnn dis 45 















Taps 

Cards, Hand and Nut to 2 in.................. dis 50 
Carpenters’ ‘ Ke ee RE dis 50 
Morse “9 “ wags Sa dis 50 
Pratt & Whitney 9 a new list.....dis 10 
Machine Screw Taps..............sseseeseesseereneeeenees is 55 
Pipe vege UE ca seuttisocinns seticensecoen eed dis 70 
EEE Se a ee dis 25 

Vises. 
SES ee ee ener dis 60 
INE iactohch cai ceuth iabsdioagentnatibunntavoneustl dis 20@25 
iit icacnsiesweceeiutacinnc svetscncesecnethen ousted is 20 
EE Wisteeninebereestnesdrsnczessevevcssnencovececssvend dis 2 te) 
TE Tetin ttl os csiccmbubgantecvcactunenseescerenvensonl oe 
IE EET cdenscuesbeeeiudeoncns oresoudiicereensvecnenyied dis 40 
IE ido cheer uenlisananctniabsnnvcossccntesed dis 15@20 
i iasncs taba cditctinGheatectsbentecastsinvtsasensenssesed dis 35 

Wire 
New List, Jan. 18, 1884 
I acrid ntcticnqnes Cabestntesbdeminscctbaneseccvesccscseseasessd dis 30 
COPPeD ...-..ee.eeeceereeseeecnsereeensssneeesensrnessensesseness dis 40 
Bright? and annealed, Nos. o@i8....... dis 70&10@75 
Nos. 19@26 Pee dis 55@75& 5 
is ™ Nos. 27@36. ....dis 75&10& 5 
Coppered Nos. o to 18, m arkel list ay dis 70@70& 5 
Galvanized Nos. o to 18 ‘ie no dis6s& 5 
Tinned market Nos. 0 to 18..............-ssseeeeeees dis 67% 
TT ss cinskishiveseesenccses exbovvecsscsosevesmevonseamased dis 50 
Tinned Broom Wire...............-++++++++ dis 70&5@70& 10 
annealed Fence, Nos. 8 and 9.............s:sssseeeeree is 75 
Annealed Grape, eh LSE dis 75 
Stub’s Steel Wire regular.................- gsc # Ib dis 30 

Wrenches. 

I Iv nngechnndancocevccenvaccccocounncsseseesaees dis 50 
SRT SINE, oc ndeksscrhcoccssdeccsbonsncesccsasend dis 70&10 
Ag@ricwitax#wal .........0csccceccesccccccsscccsscceccsecesees dis 75&10 
BATIBO © ov egeessccprecscnnsssscececesosscocecccees dis 55&10& 5 
Bemis & Call’s Combination.............-..ss:e0ees08 dis 35 
Donohue’s Engineers..............-. dis 20&10 
Lamson & Sessions Engineers..... .dis 60 
Billings & Spencer’s Drop Forge x dis 25 
William’s : ..dis 25 
= és w-+-.iS 40 





Alligator 


ranean SUSmESS DIRECTORY. 








Bolt ane Nut yohoamen 


HE UPSON NUT CO., Manufacturers of Nuts, 
Washers, Carriage, "Machine, Plow and Ele- 
vator Bolts, Coach Screws, etc. 


Steel | Stamps and Stencils. 


JILEHARTY, J. H. & Co., Rubber + cua 
Seals, Stencils, Automatic Check Punchs, 
and Numbering Machines. 92 Seneca St. 


GEORGE PEMBERTON, 
18 Broadway, - New York. 


Mining, Mineral and Timber Lands. 








Municipal Bonds, Farm and City 
Mortgages, Short Time Paper. Large 
Tracts of Florida Phosphates and Ham 
mock Lands. Investment Securities of 
all kinds bought and sold on commission. 


Correspondence Solicited. 


THE §. T. W. EJECTOR. 


SIMPLEST, BEST and 
CHEAPEST PUMP made. 


SEND FOR CIRCULAR. 
ls James Jenks 
x 199 JEFFERSON AVE., 


Detroit. Mich. 


VICTOR. COLLIAU, 


Sole*Manufacturer of the 
Improved Patent 
HOT BLAST 


COLLIAU CUPOLA. 


ADDRESS: 


287 Jefferson Ave., 











sypnovenenyy 


TOUEATRT TUL ORONEDNONPEEDERDEOTbEE TENET 


; i 
| 





ARRRING N& KING J y 
: v4 5 — 


AND ALL OTHER PURPOSES 


CAGo, IotaNots + on 


Ba 


PERFORATED 


STEEL, IRON, COPPER, ZINC, BRASS, TIN, 


And all Other Metals Perforated as Required for 


GRAIN CLEANING AND MINING MACHINERY 
WOOLEN, COTTON, PAPER AND PULP MILLS, 
RICE, FLOUR AND COTTON SEED OIL MILLS. 
SUGAR AND MALT HOUSES, DISTILLERIES, FILTER PRES 
STONE, COAL AND ORE SCREENS, 
BRICK AND TILE WORKS, FILTERS, 
SPARK ARRESTERS, GAS AND WATER WORKS 
OIL, GAS AND VAPOR STOVES, 
COFFEE MACHINERY, ETC., ETC. 


STANDARD SIZES PERFORATED TIN AND BRASS ALWAYS IN STOCK. 


THE HARRINGTON!& KING PERF. CO, 
Main Office and Works, 222 240 to N. Union St., Chicago, Ill., U. S. A. 


Eastern Office, No. 284 Pearl St., New York. 

















| 





~ WILLIAM TOD & C0. 


YOUNGSTOWN, OHIO. 


THEPORTER-HAMILTON ENGINE 


SINCLE ;COMPOUND & CONDENSING 
Blowing Engines. 


Hydraulic Cranes 
% and Accumulators, 


[Heavy Special Machinery 


ENGINE CATALOGUE ON APPLICATION 
























Eee LTT} 


3 preteen: 


DETROIT MICH. 





Oo CAS OR 
POWER fom CASOLINE. 


No Steam, Coal, Ash, Gauges, Engineer nor Danger. 


From 1 to 100 1 i 
hove howe. | Can be Used in City or Country. 
In conjuction with our Producer Gas Apparatus, we 


guarantee coal consumption of 14% pounds per hour per h.p. 


OTTO GAS ENGINE WORKS, = 8? © Wann Stara, Pa 
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GODFREY J. BREMER, ‘ 


MANUFACTURER OF f = Re 
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aes oe Watchman'’s Time Detector. 


Power Punch- 


4 


se NY 


W 
eee 
so. | 


SS 


This Electrical instrument, which is operated by either 
i battery!or magneto generator as preferred, is designed to, 
Wi) and does, keep an exact record of the doings of the Night 
my Watchman in any establishment where it is in use. It is 
ig an active and faithful guardian of your premises during 
| } the night. It is simple, reliable and absolutely infallible. 
} Cannot be tampered with without certain detection. 
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ees ae 
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a, 
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Shearing 


— 1. 
Muu 


Presses, Dies 


Thousands of testimonials from the first concerns in the 
land. Send for catalogue to 


THE CLEVELAND ELECTRICAL M’N’F’G CO, 
44 and 46 Sheriff Street, - - - Cleveland, 0.. 


and Special 
Machinery 

for. Bar a and 
Sheet Metals, 


Ete. 4 Ete. 


; Class B. te FOR SALE TOILE. (NEW. 


Send for Illustrated Circular. 





A. B. FOSTER, Treas. and Gen’l Manager. 











Mention this paper. Kalamazoo, Mich. one : H. P. sf, diameter py yl tubes Dome eo 
40 oy ¢ “i 4-322, “ “ 26!'x26" 
52 2—4" 'x! No Dome, 
THE STIRLING — FOR SALE (Second-hand Boilers) ‘‘A BARGAIN.” 
8 Boilers, 80 H. P. each, 60” diameter, 16ft. long, 4” tubes, nearly new, “Otis” Steel. 
| Taken out to make room forlarger boilers. Fronts and all castings and trimmings. 
The Variety ron Works oa, 
55 SCRANTON AVENUE, CLEVELAND, OHIO. 
Tee: GLO eE: Ns ee eee 
: Pat. April 19, 1892. 
Maniientidian 
Simple, 
DISCHARGE 
Durable, 
OVERFLOW Warranted. 


SUCTION fe 
i 106 Canal St., 


EACLE LUBRICATOR CoO., CLEVELAND, O. 








Is economical in fuel and repairs, = NMicNEIL’S PATENT - 


ractically self-cleaning. man- 
oles ve acento every fae BALANCED CHARGING BARROW 
Automatic Dump, - - 


fore purchasing elsewhere. - - 
T HAS NO EQUAL. 





THE STIRLING COMPANY, 


General Office, Pullman Bidg., Chicago. 
QMeveland Office, 32 Lake St. 

















JOHN ADT & SON, Akron Tubular Steel Wheelbarrows, 
NEW HAVEN, OONN. : ana ; 
Dititens ok Mebiinee ONE MAN CAN HAUL A TON. Re-enforced Tray. Corners Double Thickness, 


for Hardware Man- 


ne THE AKRON TOOL CO., AKRON, O. 


Wire Straightening and Callender & Patterson, 
DAYTON, OHIO. 


Cutting Machines 
Machinery, 


BUTT MILLING MACHINERY, 
TOOLS AND MANUFACTURERS’ SUPPLIES. 





Butt Drilling Machinery, 
Riveting Machines, 


H |i Elastic! Rotary-Blow Riveting Machine, 


Mm, Foot Presses, 
, Sprue Cutters, Bto. 


. e. COMSTOCK. MOULDING SAND, FIRE SAND, 


Fire Clay, Fire Brick, Circle th for lining cupolas. 
Bristle Brushes, Stee! Wire Brushes, Bellows, Riddles, 














Consulting Electrical Engineer, 





1419 Monadnock Bidg., CHICACO. | Shovels, Foundrv Facings. Foundrv Barrows, Pig Iron 
REET Barrows. 
: - - PLANS. - - . 
:  ioicesedin. . THE BEST GOODS AT REASONABLE PRICES. 





supervision. - . | THE J. DOWNERD & SON CO., ZANESVILLE. O. 
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1874—OLD (SEND FOR CATALOGUE. WRITE FOR DISCOUNT. 
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Tee ART 2 DETROIT 
Emery Corundum Wheels and Machinery. 
Writeto Je WENDELL COLE, M. E., 


District Manager, Box 152, Chicago, Ill., or Box 84, Columbus, O. 
B@- N. B.—Also Agent for WM. SELLERS & Co.’s SPECIAL TOOL GRINDER and | 





and Wisconsin. 





SO.00O0 
Penberthvy Automatic ee, 


IN THE HANDS OF 


60,000 ENCINEERS 


SIMPLY SHOWS THAT 






460,000 ENGINEERS iknow 'a good thing when| 
they see it. 


| 
Every Injector Guaranteed. Send; for’ prices. | 


PENBERTHY INJECTOR 60., Detroit, Michigan, 
E. H. JONES & CO., 


ENGINEERS & CONTRACTORS. 54 Frankfort St., Cleveland, 0. 


Steam Plant Complete. Engines, Boilers, Pumps, Heaters, Etc. 
Steam and Hot Water Heating. | 








STURTEVANT’S BLOWER,COILS,Etc.,for Hot Blast Heating. 





Awarded the CRAND PRIZE at the Paris Exhibition. 


SENO FOR This BODK 


W.MASS, ‘ 
esioh 8 OLIVER ST 


ZS cy pifTSBURGH Py . 
wh tos LOCK 


CLEVELAND 0.412 eee PAYNE BG 
: Ciery MINN, 604 CORN ore 
\ NEW ORLEANS, LA. tom 
> Hanus CUBA. 116% CALLEDELAMIGAMA. {* 





‘ Cleveland Office, 412 Perry-Pavne Building, Cleveland, O. 


FIRE BRICK. SILICA BRICK. 





TWIST DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, Indiana, Illinois | 2 
Se. 





NEW IMPROVED 
$60 8 and 9 inch Screw-Cutting 
Foot and Power Lathes. For 
weight, proportion, accuracy 
and trueness, price consider- 
ed, it excels anything in the 
market. Catalogue free. Cor- 
respondence solicited. Will 
, guarantee all our tools to be 
as represented. Address 
THE SIDNEY MACHINE CO,, 
217 Main Ave. Sidney, 0.,U.S. A. 





8 Cap Lathes. $1.25. 


> 


— NEW $60 


SCREW CUTTING 


Foot Lathe 


Foot & Power’ Lathes 
Drill Presses, Scroll Saw 
Attachm’ts, Mandrels, 
Chucks, Twist Drills, 
Dogs, Calipers, etc. 
Lathes on trial, Lathes 
on payment. Send for 
-atalogue of Outfits for Amateurs or Artisans. 
Address H. L. SHEPARD, Agt., 


124 East Second St., CINCINNATI, O. 








* 





~gemengel J. J. ah EPARD, BRANDS: 

J, J, MANUFACTURER. ‘Shepard, 
SAVACE, 35 to 45 RIVER ST., - CLEVELAND, OHIO. 

crowi, TILE and SPEGIAL SHAPES, > a 
AETNA. ’ W. VA. 





FIRE CLAY. FIRE SAND. 








QUINT’S TURRET DRILL, 
SIX SPINDLE. 


The most durable and sensi- 
tive multiple drill made for drill- 
ing from 0 to % in. All holes 
drilled in centre oftable. Speed 
of drills from 750 to 2,oco revolu- 
tions. Tapping attachment fur- 

* nished. ®8@®° Send for circular. 


A. P. QUINT, Hartford, Gonn. 


CLP Se eciactone 


LECT ROTYPE 








‘hen NGRAVING CO. 


5 6&6 FRANKFORT, 5ST 











BALLS 


For all Anti-Friction Purposes. 


Bicycle Balis a Specialty. Practically Perfect 
Spheres of any Size. 







(PATENTED,) 








It will pay to investigate 
and write for catalogue. 





Estimates submitted on ap- 
plication. 


5 D Fred. P. Bischof & Co, 


24 W. Lake St, 
CHICAGO, - InbL 
asa ene 








UNIVERSAL#?PLAIN 


*=-MITTINGMACHINES 


EXCLUSIVE a TREEIALTY | 


> THE CINCINNATI MILLING MAGH C? 
<” ->CINCINNATI. O< 





Bie er Ai ape 





SAH eo 


Pipe = 

















